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> Wcropua 


OyHMM 143 HanOoslee AKTHBHBIX y4aCTHUKOB CO32aHMA ABTOMOOMJIBHOM MpOMBIIII- 
JIeHHOcTH B Poccnu cTaiio akKIjMoHepHoe ObmlecTBO PyccKo-bantTulickoro BaroHHOro 
3aBol1a B CaHkT-Iletep6ypre. 

K cTponteIbcTBy CBOero MepBOro 3aBOa TIA MpOM3BOACTBa aBTOMOOMIeN OOIIe- 
CTBO IIpuctymMso B 1908 rogy B Pure, u yxe B 1910 rogzy Ob BEITTyIIeHbI MepBble Je- 
CAT JICTKOBBIX JIMI[CH3HOHHBIX ABTOMOOMIeH GebrMiickou MapKU «DoHIIO». 

Ho ofctaBaHve ypoOBHA OTeYeCTBEHHOTO aBTOMOOMIeCTpOeHHA OT OOMIEMMpOBOTO 
OTPUaTeJIbHO CKa3a0cb Ha xoge Hleppoli MupoBolt BOMHEI. ABHasd HexBaTKa, a 3a4ac- 
TylO M TlOHOe OTCYTCTBMe aBTOMOOMIeH UM TATaueli YAaCTO CTABMJIO PyCCKyIO aPMMIO B 
TsKesIoe MoOxKeHNe. Tpe6oBalocb IpHHATb 9KCTpeHHetle Mepsl. I1paBuTesbcTBo oOpa- 
TWJIOCb K OT€YCCTBEHHOMY YaCTHOMY IIpOMBIIJIeHHOMy HM (PMHaHCOBOMY KalIMTasly. 
Bert co3zaH LlentparbHbiit BOCeHHO-IIpOMBIIINJIeHHbIM KOMUTET, 0 IpoeKTy KOTOporo 
TIpaBUTeIbCTBO BbILeIAIO MpeAIpMHMMaTesIM CpesCTBa Ha pa3BUTVe pa YaCTHbIX 
ABTO3aBOJOB, B TOM UMCJIe AKIIMOHEpHoMy ObmlecTBy «Pycco- Bast» WIt CTpOMTeIbCTBa 
3aBona B DvssAx. 

Ha nosyyeHHbIit OT MpaBuTebcTBa B Hayase 1916 roma KpequT «Pycco-BasT» ctpe- 
MMTCA KaK MOXHO ObICTpee OCBONTb KYIWIeCHHYIO WIA Oytyllero 3aBOa TeppuToputo. 
Yxe K KoHuy 1916 roga Ha WIOWaaKe ObUI BbIKOpYeBaH JIeC M WepBoe MpOM3BOACTBeH- 
Hoe 3faHve «oOmle mromanb10 6480 KB. caxeHb (120 x 54 cax.) mp BbICOTe B CBeTY 
3 caKeHM ObLUIO TOTOBO BYepHe UM OCTeKICHO HAaCTOIIbKO, YTOOLI MOXHO OBIIO IIpucTy- 
IIMTb K yCTaHOBKe CTAHKOB, IIPHBOZOB HM Wpoyero obopynoBaHua». Bce Hemamocb 110 
TOTO, UTOOEI, COMaCHO O6A3aTeJIbCTBaM Tepe, MpaBUTeJIbCTBOM, 3aBON yxKe Yepe3 TOL 
Tlocyle Havasia CTPpOUTeJIbCTBA U3FOTOBM MepBbIe ABTOMOOMIN. 

Onnako BcslezcTBHe DeBpparbcKon, a 3aTeM OKTAOPBCKOM PeBOIIOIMU CTPOUTedb- 
CTBO 3aBO/1a OLLIO MpWOcTaHOBeHO U BOZOOHOBMIOCh IMM B 1918 rony. 

B 1918—1921 rogax Ha 3aBoze, NOJYIMBILeM HAMMeHOBaHHe «2-l aBTOMOOMIBHbIM 
3aBoy, «Pycco-BasIT>, c OTPOMHBIM TpyOM 3aKaHIMBasIOCb BO3BEeHMe TIaBHOTO KOp- 
tiyca. [paxqaHckasd BOMHa B CTpaHe, HHTepBeHIIMA, pa3spyxa, FOulO, OTCYTCTBHe CpexCTB 
VW MaTepiasioB TOPMO3HJIM Hayao MpOv3BOACTBA. 3aBor B aBrycte 1921 roa Obi Mepe- 
aH B bpoHeyripapreHue PKKA jis peMOHTa OpOHeTAaHKOBOM TEXHUKH, MOyIMI Ha- 
3BaHNe «1-1 OpOHe-TAaHKO-aBTOMOOMJIbHbIM 3aBOl». 


Hlorosop o Hayane cTpontenbctBa 3aBofa B Ounax 
Contract for the construction of the plant in Fili 


AOroBoP 


TS1G Toga aNpern 30-10 AA Mbi, HMMEROANMCASLUMECR: NPSBACKME BROWEPHOTO OGUJECTRA 
Pyccso-Baatuficsoro sarommoro sagopa 8 Netporpage, ya. Toroan, 13, 6 qaabwehuen NNenyence 
«fpapnemen», C OMOR CropoNei, w Tosapmuyeceo «HenezobeToN», naxoamujeccs 6 levporpage, 
Fopoxoean yA., 3, © AAMDWOMBEN MNEHYENOE «TOBAPMUAECTBOM™, C APYTON CTOPOHI, JaMAIOWNNN 
HOCTORUA AOTOSOP 8 MMeCHeAyoaen: 


1. Mol, Tosapnmjectso, Wa YOIOSHAX CETO AOCTOUOPA W NPMACHIEHMEIX H WEMY TEXHWSECHMK YOROSHA, 
HEpTemel, CEQNONEaUMh BAGO, COCTABARIOLINX C AOTOBOPOM OANG HEBAIAeRbWOR WAACE, NpMWERAM 
ua CeGa paGory NO MOCTPORNE IAZIGIA AAR SSTONOGMAMDIX W WOTOBNDIX MaCTepPCHUK PyCCKO- 
Banrwicaoro saronwore s2B0qa 8 NpNOSpeTenon OT Wacnegnuna FLT. Wenamyrena HHeHNE 
Nouposcnoe-Dunu, KAXOAMUEKCH 6 MOCHOSCKON yeige 32 JOPOTOMMNOSCEOR sacTaBOn Wa p. MocKse, 
M3 GCEX HADINK WATEpNANOS, KANE Paboyer GUNCN H CPEACTBAMM, 2 TaRMe BCENM HaLNNMH 
GCROMOTATEADMDINN NPACHOCOGAEHNAN, NPHYEN HOPYESKS NECA Wa MECTE, JAMMMZENON WACTEPCKANN, 
MW Ha 3 COM. BOMPYT LAAMAA, MAAMPODKS WECTA, BRIER JEMAM AAA (DYWAANENTOS, CTBOBKA Ce 
BCAKOTD OCTASULTOCA CT NOCTPORKM MYCOPS & YHATAMHOe ARMNMNCTBAWIER SABOAa WECTO ADAM! 
MPOMSSOANTECR WAU CPEACTBANN M32 Waly CHET, NoneIeaR RAOKaAd IA4aMIN NACTeEpCHMK 
onpegennercr & 120 x 54 cam. = 6480 KB. CAML, BPM BbicOTe B CBETY 3 CaM... 


9, Tosapmujecteo OGnsyeTCR NBNCTYMNTS & paboTaN we NosqNee 10-rO NaN Cr, MpwseN TosapmUyeCTEO 
OGASYETCA BPOSECTH P2OOTD! TAKHN COpAIOM, YTOGEt: 


a) & 1-my aerycra 1916 roga ka 2 YeTeegTH noua Bcero 3qamuA Npasnenwe MorAD Ge! NpmcTynTS 
BK YCTPORCTRY DYHAANEHTa ANA CTAMEOB M Mauanie; 


5) & I-my Cemtnipn 1816 rona Bepsan YeTBEpT> AOAMMA GelTe ToTORA BYEpNE HW OCTeEKNeNa ¢ TER, 
4TOOb! NpasneMNe Ha TOM ME MAOLYAAM NOTAO MBNCTYMNTD & YCTAMOBRE CTAHKOB, NPMBOACS W AD. 
SABOACKOTO OGOPYAOBAMHR; 


8) 6 My Acsadpn TSG ropa BCe 31aNNe ACAMIO GbiTh FOTOS BYEPHE M OCTEKNEMO, T. ©. 3Aanue 
ADAMO GolTh TOTOBO WACTOADEO, 4T0Gn! Mipanncime MB OCTAAbiEIx 3/4 MICUaAN IAaMKA HOTRO 
Gol NBNCTYNNTS & YCTaNOBRe CTaHMOB, MPMBOACS KM MpPOVErO SaBQACKOTD OGopyAosaaR; 


7) ONDINNZTEADNAA OTACAKA M CAaYa BOER BOCTPOREH ADAG GelTh HE MORANEE T-TO MOAR TSTT roAa. 


History 


The Russo-Baltic Railroad Car Plant joint-stock company, based in St. Petersburg, 
was one of the most active founders of the automobile industry in Russia. 

The company launched the construction of its first automobile plant in Riga in 1908, 
and two years later, in 1910, it manufactured an initial batch of 10 Belgian Fondu cars 
produced under license. 

Still, the Russian automobile industry lagged behind that of foreign countries, which 
negatively affected the course of World War I. An obvious shortage or even complete lack 
of trucks and prime movers often put the Russian Army in a very difficult situation. The 
government had to take emergency measures. It turned to Russian private industrial and 
financial companies for help. A Central Military and Industrial Committee was set up, 
which recommended the government to lend credits for private car-building projects. 
One such project was a plant in Fili, built by the Russo-Balt JSC. 


In early 1916, the company obtained a credit from the government and began to 
develop, as quickly as possible, the land it had purchased for the future plant. As early 
as the end of 1916, the lot was cleared of trees and the first production building with an 
area of 13,802 m? and 6.4 meters high was built and glazed so that machine tools, driving 
mechanisms and other equipment could be installed. All measures were taken to honor 
the commitments the company made to the government, namely that the plant build an 
initial batch of automobiles a year after the construction had started. 

However, there came the February and then the October 1917 revolutions, and the 
plant construction was suspended and resumed only in 1918. 

In 1918-1921, the plant renamed Second Russo-Balt Automobile Plant had great difficulties 
in completing the main building. The civil war, foreign military intervention, economic ruin, 
famine and the lack of funds and materials prevented the plant from starting production. 
In August 1921, the enterprise was turned over to the Red Army’s Armor Directorate for 
repairing armored vehicles and renamed First Armor and Automobile Plant. 


UCTOPUS) 


B oxta6pe 1922 roga Obl M3rOTOBIeHBI Mep- 
BbIl€ MIATb OTCYCCTBEHHBIX JICTKOBbIX aBTOMAIIIMH 
«Pycco-Bant». Sto Obl HECOMHEHHBIM ycriex BCero 
KoJIIeKTHBa 3aB0na. ToKa3 B oKTAOpe 1922 roma Ha 
KpacHow y0llaqw pyKOBOJCTBy cTpaHbI — 
M.U. Kanununy, K.E. Bopommuosy, C.C. Kame- 
Hepy, A.W. Eroposy u apyrum nepsoro «Pycco- 
Banta», 3a pyjleM KOTOporo Obl AMpeKTop 3aBorza 
VW.C. Onetuwayk, cra) HacToslMM mpa3q{HiKOM 
IIA 3aBOaH. 

Cxopee Bcero, HMeHHO 9TOT ycriex KOJWIeKTUBA 
TIpMBe K pellleHHIo 0 NepempodusMpoBaHnn 3a- 


Bowla — B Hayate 1923 roma Bce ero coopyxkeHuA 
ObLIM TepeqaHbI B KOHIeCCMIO HeMel[KOM aBia- 
CTpoutTeIbHOM dbupmMe «FOHKepc» WIA oOpraHH3a- 
IMM TpOM3BOACTBa MeTaJIIMYeCKMX CAMOJIETOB. 
(IIpumepHo Takoe xe TeperipodbusMpoBaHne mpo- 
v30lipetT u B 1962 rogy, Kora pyKOBOACTBO aBia- 
IWMOHHOTO 3aBona B Dusax MoMyaUT yKa3aHue 
IIPHCTYMUTb K IpOM3BOACTBY pakeTHOM TeXHUKU.) 
B uctopun 3aBona B OusAx Hayasicd HOBbIM aBia- 
CTPOMTeJIbHBIM STAI. 


In October 1922, the plant manufactured the 
first batch of five homemade Russo-Balt cars. It was 
a great success of all the plant personnel. In the same 
month, the first Russo-Balt car, driven by plant director 
IS. Oleinichuk, was demonstrated in Red Square 
to the country’s leaders, among them M.I. Kalinin, 
K.Ye. Voroshilov, S.S. Kameney, and A.I. Yegorov. It was 
a genuine red-letter day for the plant staff. 

Tt was most likely this success that led to a decision 
to convert the plant. At the beginning of 1923, all the 
installations were turned over to the German aircraft 
firm Junkers for the production of all-metal aircraft 
under a concession contract. That was the beginning 
of a new, aircraft-building stage in the plant’s history. 
(Another new stage would begin in 1962 when the plant 
was tasked to launch rocket production.) 


~« Hayano ctpoutenbctTBa 


OHOrO ux WexoB 3aBoga «Pycco-Bant» B ®unax 
Beginning of the construction of a Russo-Balt plant 
workshop in Fili 


A 

PykosBogutenn cTtpoutenbctTBa 3aBoga «Pycco-Bant» 
nepeyg 34aHVeM NepBoro 3saBoAoynpaBneHua 
Construction managers in front of the first office building 


NMepsBoe cTaHoyuHoe oG6opyAoBaHne ycTaHOoBneHo B Wexax 3aBoga «Pycco-BantT» 
The first machine-tools installed in the Russo-Balt plant workshops 
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HISTORY 
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SmGnema 1-ro GpoHe-TaHKO-aBTOMOGMNbHOrO 3aBo,a «MpomGpoHb», 
6bIBlero 3aBo,a «Pycco-BantT», ycTaHaBnuBaBuiasca 

Ha BbINyckaBluMxca B Ounax aBTOmMOGMuNAX 

The emblem of the Prombron First Armor and Automobile Plant 

(formerly called Russo-Balt) carried by Fili-built automobiles 
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KYJIbBYUNLIKUN 
Taspuun Bacunbesuny 
(1879-1935) 


1916-1919 rr. — aupektop cTpoutenbctBa Nepespii asetomoGunb «Pycco-Bant» B C6opouHom exe 
Pyccko-Bantuickoro saBofa B Punax. 1-ro GpoHe-TaHko-aBTomMoGunbHoro 3aBboAa B Ounax. 1922 ron 
The first Russo-Balt automobile assembled at the First Armor and Automobile Plant in Fili in 1922 
Npunuman akTuBHoe yyacTue B AOCTpOUKe 3aBo7a 
B YCNOBUAX FpaxkDAaHCKON BONHbI U ero YACTUNHOM 
nycke. 


Gavriil V. KULCHITSKY 
(1879-1935) 


From 1916 to 1919, he directed the construction 

of the Russo-Balt Plant in Fili and took an active part 
in completing the plant construction during 

the Civil War and in its partial launch. 


PykosBogutenn ctrpanbi M.M. Kanunun, C.C. Kamenes, K.E. Bopowmnos uv “pyre 3HakKOMATCS C NepBbIM 
OTeYECTBEHHbIM ABTOMOOMNeM Ha KpacHoi nnowaan. 3a pynem — Aupektop 3aBoga M.C. Oneinnyyk. 1922 r. 
Soviet leaders M.I. Kalinin, S.S. Kamenev, K.Ye. Voroshilov and others are familiarizing themselves with the first 
homemade automobile in Red Square in 1922. Plant director I.S. Oleinichuk is at the wheel 


HISTORY 


ONIEWHUYYK 
Usau CrenaHosuy 


B 1920-1924 rr. — qupextop 2-ro aBTomo6unbHoro 
3aBogja «Pycco-Bant», nepegaHHoro B 1921 r. 

B BegeHue ynpaBneHua PKKA uv nepeumeHoBaHHoro 
B 1-/ 6pOHe-TaHKO-aBTOMOOMNbHbIN 3aBOL. 


Sqganve ynpaBneHnua KOHLWECCMOHHOrO 3aB0,a PupmMp! «fOHKepc» B Ounsax. 
@acagq 3qaHua CoxpaHuncsa Ao HacTOALero BpemMeHU 

The administrative office of the Junkers plant in Fili. 

The front of the building has remained intact to this day 


B 1922 r. 3aB0g BbInycTUN NepBble NATb 
aBTomo6unen «Pycco-Bant». 


Ivan S. OLEINICHUK 


From 1920 to 1924, he was the director of the 
Second Russo-Balt Automobile Plant which 

in 1921 was turned over to the Red Army’s Armor 
Directorate and renamed the First Armor 

and Automobile Plant. 


In 1922, the plant manufactured the first batch 
of five Russo-Balt automobiles. 
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Camonert 10-20 npov3Bo,cTBa KOHWeECCun mupmb! «fOHKepc». Ctpovsca B AByX BapuvaHTax: Kak pasBeAYuNK 
(BBepxy) UM Kak TpaHCcnopTHbiii CamoneT ana oOOcnykuBaHua CeBepHbIx OONacTen Poccun (BHU3y) 

The Ju-20 aircraft built by Junkers under a concession contract in Fili. There were two modifications of the aircraft — 
a reconnaissance version (above) and a transport aircraft designed to be used in North Russia 
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ABUACTPOEHUE (1927-1962) 


aircraft building (1927-1962) 
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ABUACTPOEHUE 


> ApnacTpoeHue 


B 1925 rozy mpaBuTesIbCTBOM CTpaHbI ObIIO TIpu- 
HATO pellieHve 06 opraHn3allun padoT B aBMacTpoe- 
HMM VM CO32aHMM HOBBIX CAMOJIETOB CBOMMM CMIaMu. 
Bo ucnosHeHve STOrO pellieHua B Dysax Ha Oa3e 
MIpOMIMIoWMlaqKH, re panbiile coOupaiM TMIeH3u- 
oHHBIe «<FOHKepcbi», B 1927 rony Ob OOpa30BaH 3a- 
Bog Ne 7 (snocnegzctBuu Ne 22 wMeHu X-seTuA OK- 
TAHOpa), roe ObvlIo pa3BepHyTO cepHitHoe 
IIPOM3BOACTBO HOBOTO IlesIbHOMeTAJIMYeCKOTO Ca- 
MOJleTa-pa3sBenuHuKa P-3 (AHT-3) KoHcTpyKUMM 
Axuipes Huxonaepnya Tynoesa. 

TlepBrimM WupeKTOpoM 3aBofa Ob Ha3HayeH 
@.C. Manaxos, o61alaBlinii OMbITOM opraHv3alnMn 
aBMalIMOHHOTO TIpOM3BOCTBa M COBMeCTHOM pa- 
OoTH c A.H. Tynomespim. 3a KOpOTKMi CpoK Ha 3a- 
BOJe MOABMJIMCb HOBBIe Ilexa, CBO TpaMOTHBIe Mac- 
Tepa, KBasIMUIMpoBaHHble TeEXHOJIOIN, MHDKeHEphI, 
KOHcTpyxktTopbht. K Becue 1929 roza OblLI0 MocTpoeHo 
79 camonetos AHT-3. C ocenu 1928 rofa HayaTo 
cepMiiHoe Mpou3BOACTBO IfesbHOMeTaIMyecKOrO 
vucTpeOutena-nonyTopanmaHa AHT-5 (H-4), Bpi- 
TlycKaBlleroca 20 KoHIa 1932 roa; yHuKasIbHOrO 
TIO TEM BpeMeHaM TYTIOMeBCKOTO TaxKeTOrO Gombap- 
Tupopmuka AHT-4 (TB-1). 

B 1931 rony ®.C. Manaxosa nepeBesu Ha pyKo- 
BOAIyIO padoty B ABMaTpectT, a TUpeKTOpoM Ha- 
3HadMIM TiaBHOTO MHKeHepa (TexHWyeCcKOrO TH- 
pektopa) mpeagmpuatua Ceprex [letpospuya 
TopOyHosa. 


B 9To BpeMa Ha 3aBO7e OBO MOATOTOBIeHO 
TIPOM3BOCTBO K CepHiHOMy BBIITycKy UeTbIPeXMo- 
TOpHOrO TsKeTOrTO OomMOapaupoBmuInKa AHT-6 
(TB-3), KOTOpbIi BIepBble NOAHAICA B HeOO B (beBpasie 
1932 roma u cpa3y ObUT 3allyleH B KpylHy!o Ccepuio. 

OtTomy ycrexy ciocoOcTBoBaIw WM co3fqaHue 
A.H. TynomeBpm Ha 3aBore Ne 22 KoHCTpyKTopcKolt 
rpynmbi cBoero Kb, o6magzaroulei mpaBoM TIpHHsa- 
THA CAMOCTOSTEJIBHBIX PeLeHU Ip OCBOCHUH BBI- 
TlycKa HOBOM MallMHbIl, M opraHv3alina CcOOcTBeH- 
HOrO KOHCTpykKTopckoro otTgenma — KOCTP, 
TeMCTBOBaBIIero B TECHOM KOHTAaKTe C pa3pa6oTaH- 
KaMU, WU BbICOKMM TBOpYeCKH MOTeHIMal Bcero 
KOJUJICKTMBAa MIpeAMIPUATHA, CO3TaBaBIUeTO aBMall- 
OHHYI0 MOIIIb CTpaHbt. 

K coxasenuio, oceHb10 1933 rona C.I. Topby- 
HOB MOrnO B aBMaLMOHHOH Katactpode. IIpu HoBOM 
IMpektope Ospbre AneKkcaHIpopHe MutKesny Obuio 
HajIMKeHO MaCCOBOe MIPOM3BOACTBO MHOFollesIeBoro 
IBYXMOTOPHOLO TyMoseBcKoro AHT-7 (P-6) — yMeHb- 
INe€HHOTO BapvaHta Tb-1. 3aBog BEmycTu 315 9K- 
3€MIUIAPOB ITOM MOJeIM U ee MOANUKalMu, KOTO- 
pble 9KCIIyaTMpOBaINcb He TONbKO B BBC, Ho u B 
TBO, 1B IlonapHoi apuaimun. MMeHHo Ha 3TOM Cca- 
MOJIeTe B TOJIPHOM UCIOJHEHMM BIepBble COBep- 
1eH OOseT CeBepHoro Mosioca Hepes BbICaTKOM TaM 
okcnegqnuuu Manannna. 

B 1935 rony O.A. Mutkesny cMeHua Cemeu Jle- 
oHTbepuy Mapromuu, c 1927 roa paboTaBlIMit B 


Aircraft building 


In 1925, the Russian government took a decision to 
launch national aircraft development in the country. In 
keeping with this decision, Plant #7 was established in 
1927 in Moscow’s Fili district where licensed Junkers 
had previously been assembled. The plant, later renamed 
10th Anniversary of October Plant #22, launched series 
production of a new all-metal reconnaissance aircraft, 
R-3 (ANT-3) designed by Andrei Tupolev. 

The plant’s first director was ES. Malakhov who 
had had experience in organizing aircraft production 
and had worked together with Tupolev. Shortly, new 
workshops were built at the plant, where Russian expert 
foremen, qualified technicians, engineers and designers 
began to work. By the spring of 1929, the plant had 
manufactured 79 ANT-3 aircraft. In the autumn of 
1928, it began to make an all-metal sesquiplane, ANT-5 
(1-4), the production of which continued until the end 
of 1932, and a unique Tupolev-designed heavy bomber, 
ANT-4 (TB-1). 

In 1931, Malakhov was promoted to a higher post 
in the Aviatrust and he was succeeded as the plant 
director by Sergei Gorbunoy, the plant’s chief engineer 
(technical director). 

At the time, the plant had everything ready for the 
production of a four-engine heavy bomber, ANT-6 
(TB-3), which made a maiden flight in February 1932 
and was immediately put into series production. 

The factors behind this success were the 
establishment by Tupolev of a design team from his 
own Design Bureau at Plant #22, who had the right 
to independent decision-making in launching the 
production of a new machine; the establishment by the 
plant of an engineering department of its own, which 
worked in close cooperation with the developers; and a 
high creative potential of the plant personnel. 

Unfortunately, in the autumn of 1933, Gorbunov 
died in an air crash. The new director, Olga Mitkevich, 
organized the mass production of a Tupolev-designed 
multipurpose twin-engine aircraft, ANT-7 (R-6), 
which was a smaller derivative of the TB-1. The plant 
produced a total of 315 machines of this model and its 
modifications which were used not only in the Air Force, 
but also in the Civil Air Fleet and in arctic aviation. An 
arctic version of the plane flew around the North Pole 
before famous Russian polar explorer Ivan Papanin and 
other members of an expedition to the North Pole were 
dropped by airplane on to the Arctic drifting ice-floes. 

In 1935, Mitkevich was succeeded by Semyon 
Margolin who had worked in the defense industry since 
1927. At the time, the plant began preparations for the 
production of the ANT-40 (SB) — a high-speed front- 
line bomber designed at the Tupolev Design Bureau by 
a team of designers headed by A.A. Arkhangelsky. From 
the beginning of 1936 to the second half of 1940, the 
plant manufactured a total of 5,695 SB aircraft. The SB 


AIRCRAFT BUILDING 


saw action in Spain and the Far East and was used in 
World War II. 

Later, the plant was headed by Alexei Sukharev (from 
February 1937) and Vassily Okulov (from March 1938). 
Okulov headed the plant until the autumn of 1941, when 
the plant was evacuated to Kazan. Somewhat later, in 
December 1941, he began to organize Plant #23 on the 
territory of Plant #22 in Fili and using its remaining 
facilities. 

Apart from the series-produced aircraft designed 
primarily by the Tupolev Design Bureau, the plant made 
two prototypes of the DB-A heavy four-engine bomber 
designed in 1934 by V.F Bolkhovitinov at Design 
Bureau #22, set up at the plant. Thereafter the series 
production continued at the Kazan Aircraft Plant. 

In 1940, the Fili plant launched mass production 
of the Pe-2 dive bomber designed by V.M. Petlyakoy. 
Before the plant equipment was evacuated to Kazan in 
mid-October 1941, it made around 600 Pe-2 aircraft. 

In November 1941, Experimental Workshop #15 of 
the plant was reorganized into front-line aircraft repair 
shops, FARM-22, which repaired aircraft damaged in 
combat — I-4, SB, TB-3, Pe-2, Po-2, DB-3 and II-4. 

FARM-22 repaired and restored a total of 274 
aircraft of various types within six months, after which 
it was made part of newly established Plant #23. 

Plant #23 launched preparations for the series 
production of the DB-3F (ll-4), a key bomber and 
torpedo-bomber of World War II, designed by S. V. Ilyushin. 
By 1942, the Fili plant built 110 aircraft for the front and 
another 257 machines in the first half of 1943. 

In November 1942, the plant started the production 
of the Tupolev-designed Tu-2 dive bomber after it was 
successful tried in combat. Until the end of the year, it 
built 16 aircraft, and in 1943 it built 378 Tu-2 aircraft. In 
1945, their daily output was increased to two. 

In 1941-1944, the Fili plant was headed by 
V.A. Okulov (November 1941-March 1942), I.M. Kuzin 
(April-August 1942), I.B. losilovich (for more than a 
year), and A.N. Tretyakov (until 1946). 

From the second half of 1943, the plant focused on 
the Tu-2, producing a total of 1,700 machines during 
the war period. The production of various modifications 
of the aircraft continued until 1947. 

In 1946, Chief Engineer Sergei Leshchenko was 
appointed director of the plant. During his tenure, the 
plant built the Tupolev-designed Tu-12 and later Tu- 14 jet 
bombers, although their production was not a landmark 
in the plant’s history. 

In May 1949, the plant started preparations for the 
production ofthe Tu-4 long-range bomber (Flying Fortress). 
Its series production continued from 1950 to late 1952. 
Over that period, a total of 160 aircraft were built. 

In March 1951, the government decreed to set up the 
OKB-23 design bureau (headed by V.M. Myasishchev) at 
the Fili plant with a view to starting experimental and later 
series production of the M-4 jet strategic bomber capable 
of carrying nuclear weapons. The entire technological 
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BOCHHOM MpoMBIIeHHocTH. IIpu HeM 3aBoy mpu- 
CTyNMI K MOATOTOBKe cepvitHoro IMpoM3BoOyCTBa 
AHT-40 (CB) — ckopoctHoro PpoHToBoro G6ombap- 
TMpOBIIMKa, clipoekKTMHpoBaHHoro B KB Tynosesa 
KOHCTpyKTOpckoll Opuraqoi MO pyKOBOCTBOM 
A.A. ApxaHresibcKoro. BomMOapaMpoBIMkK BbIITyC- 
KaJicd 3aB00M No 22 c Hayana 1936 roa u 0 BTO- 
po nmonosuHs 1940 roga, ObyiI0 MocTpoeHo 5695 
9THX CaMoseToB. Cb yuacTBopall B GoeBBIX elic- 
TBuAX B Mcnanuu, Ha JlambHem Boctoke, Ha (poH- 
Tax Bemukolt OTeyecTBeHHOM BOMHEI. 

C espana 1937 rona 3aBog Bo3srmaBian AneK- 
celi Cepreepuy Cyxapes, ac Mapta 1938 roga — Ba- 
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cumni AHtpeepuy Oxysos. OH pyKOBOMI 3aBo- 
OM fo oceHn 1941 roga, 20 9BakyallMu 3aBOa B 
Ka3aHb. OH xe B AeKaOpe 1941 roma cTam co3fa- 
BaTb B Mussax Ha TeppuTopuu U Oa3e 3aBona No 22 
3apon Ne 23. 

Kpome cepwiiHo BBITycKaBIIMxXca CaMoseToR, 
CKOHCTpyMpOBaHHbIX B OCHOBHOM B KB A.H. Tyno- 
JIeBa, Ha 3ABOJe MOCTPOWIM TBa OMMbITHBIX IK3EMII- 
Jidpa TsKeJIOTO YeTbIPeXMOTOPHOrO GoMbapaMpoB- 
muka JIb-A, cmpoextupospanHHoro B 1934 rogy 
B.®. BonxoBMTHHOBbIM B OpraHH30BaHHOM IIpH 3a- 
Boge Kb-22; 3aTem BbIIlycK cep Mepezasm Ha Ka- 
3aHCKMM aBua3aBon. 


ABUACTPOEHUE 


B 1940 rony Ha 3aBone B Munax opraHv30BaH 
MaccOBbI BBbITycK MMKMpyrollero GoMOapyzMpoB- 
mika Ile-2 koHctpyKuuu B.M. Ietaakosa. JIo ce- 
peau! oKTA6pa 1941 rona, 10 9BakyallMu Obopy0- 
BaHua WpequpuaTua B Ka3aHb, ObWIO BbITIyIIeHO 
okono 600 «neliek>, KaK Ha3BaJIM 9TOT CaMOuIeT 
(PpOHTOBEIe JeTIUKU. 

C Hos6pa 1941 roma Ha 6a3e orbITHOrO Lexa No 15 
OblIM CCOpMUpOBaHb! (PPOHTOBbIe aBMAaPEMOHTHBIe 
MacTepcKue DAPM-22, peMoHTMpoBaBlIMe Mocty- 
TlalollMe C (pOHTOB MosOUTHIe camoneTHI — V-4, 
CB, TB-3, Me-2, Mo-2, JB-3, Un-4. 

@APM npopabotamm okono 6 MecsieB, OTpe- 
MOHTHPOBaB MU BOCCTaHOBLB 3a 3TO BpeMal 274 caMo- 
JIeTa pa3JIMIHBIX THIIOB, a 3aTeM BOILIM B COCTaB HO- 
Boro 3aBona — Ne 23. 

3apoy, Ne 23 mpuictTynmM K NOATOTOBKe cepuitHoro 
BbiycKa JIB-3D (Mn-4) KoHctpykumu C.B. Unpto- 
IIMHa, OHOTO M3 OCHOBHBIX G6oMOapAMpOBIIMKOB 
ToplieqOHocieB BesruKoli OTeyecTBeHHOM BOMHBI. YxKe 
B 1942 rony dbuneBupl cham dbpouty 110 camonetos, a 
B TlepBoM Mouyroguu 1943 roma — ere 257 MalliMH. 


C Hos6pa 1942 roma, Mocie ycrettHbIx McrIbITa- 
Hui Ha (ppoHTe MMKUpyroillero GoMbapsAMpoBINKa 
Ty-2 konctTpykunu A.H. Tynonesa, 3aB0f, CTas BBI- 
TlyCKaTb M 9TOT CamoserT: B 1942 rony — 16 MalIMH, B 
1943 — 378, aB 1945 mx BbITycK OBL AOBezeH 0 AByx 
CaMOJI€TOB B CYTKH. 

B 1941-1944 rogpr OunesckuM aBua3zaBOOM 
TlOcueqOBaTebHO pykoBogzusM: B.A. OKyoB (HO- 
Opp 1941 r — mapt 1942 r); U.M. Ky3un (ampenb— 
aprycT 1942 r); U.b. Vocunopyuy, npopadotapmmii 
B @Munax 4yTb Sombie roga; A.H. TpeTpsKos, Bo3- 
riaBlaBuui 3aBon Ne 23 no 1946 roga. 

HauHas co BTopon nomoBuHsEr 1943 rofa OCHOB- 
Hble YCMIMA 3aBOTGaH ObLIM COCpeOTOUeCHEI Ha BBI- 
TlycKe Ty-2 (40 KOHIa BOMHbI (pOHTy MOcTaBsIeHO 
oKkou1o 1700 sTux MallMH). [pou3BocTBo pa3xyIM4HbIx 
MomMdukani Ty-2 mpogospKasocb Wo 1947 roma. 

C 1946 roa 3aBog BO3IMIaBMI MMaBHbIit MHKeHep 
Cepreti Muxaiinosuy JlemeHKo. IIpu Hem 3aBonly 
No 23 OblI0 MOopyyeHO MpoM3BOACTBO pa3spa6oTaH- 
HbIX B OKB A.H. Tynonepa peakTHBHbIx OoMOapai- 
poBlMkos Ty-12, a uyTb Mo3—Hee — Ty-14, xota ux 


process was drastically changed; new buildings were 
put up, novel welding techniques mastered, and new 
equipment was installed. Hundreds of various enterprises 
pooled their efforts to build the M-4. 

In late February 1952, OKB-23 submitted the 
aircraft technical documentation to the plant, and less 
than a year later, on January 20, 1953, the M-4 made its 
maiden flight from an airfield of the plant’s flight test 
and development base in Zhukovsky, near Moscow. 

The first two M-4 aircraft were delivered to the test 
airfield on barges and by land, whereas the subsequent 
aircraft flew from the Fili plant’s airfield to Zhukovsky 
on their own. 

In late 1956, after the plant had built a total of 33 M-4s, 
a new aircraft, the 3M, made its first flight. The 3M, 
based on the M-4, featured better and more economical 
turbojet engines designed by V.A. Dobrynin. The 3M 
and its predecessor, the M-4, converted into a refueler 
aircraft, for years were the main strike force of the long- 
range strategic aviation, one of the components of the 
Soviet nuclear triad. 

In late 1955, OKB-23 headed by Myasishchev came 
out with a conceptual design of a basically new, four- 
engine jet strategic bomber, M-50, capable of flying at 
a supersonic cruising speed, i.e. faster than many of the 
fighter aircraft of the time. The construction of the new 
aircraft required the development of new alloys, high- 
energy fuel, automatic control systems, semiconductor 
devices and, most importantly, the achievement of 
a new technological level of production at a prime 
manufacturing plant that would build such aircraft, 
ie. Plant #23 in Fili. 
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The first prototype, the M-50A, was built in 1959 
and made only 18 flights. 

In February 1960, the USSR Council of Ministers 
decreed to launch series production of the Mi-6 
helicopters at Plant #23. In keeping with another 
decree, issued in October of the same year, OKB-23 
was merged with OKB-52, headed by Chelomei, and 
redesignated Branch #1. The same decree tasked Plant 
#23 to convert to the production of rockets. 


BbITTyCK MW He CTall OCOOO 3HaMeHAaTeJIbHBIM COOBI- 
THeM AIA DUeBLEB. 

B mae 1949 roma Hayaslacb MOATOTOBKa B Cepuiii- 
HOMYy IIpou3BOACTBy TabHero GombapaupoBIinka 
Ty-4 — «etatolleit KpeliocT»; ero cepuitHoe mpo- 
M3BONCTBO U0 c 1950 roma no Kona 1952. 3a 9TO 
BpeMa 3aBog MocTpons 160 MaliuH. 

B mapte 1951 roga ObiI0 MpuHATO MOCcTaHOBse- 
He paBUTeJIbCTBA O CO32aHMM IIpu 3aBoze OKB-23 
(BosraBiaemoro B.M. MacnilesbiM), c 3agqaueli — 
HauaTb B MvIAx OMBITHOE, a 3ATeM M CepuitHoe Mpo- 
VM3BOCTBO TsDKeEOFO peaKTUBHOrO CTpaTerMyecKoro 
OomOapzMpoBitnKa M-4 — Hocntess aqepHoro opy- 
x%ua. Bayt peopraHu30BaH BeCcb TexHOIOrMyuecKuit 
TIpOlecc, MOCTpOeHbI HOBbIe KOpllyca, OCBOeHBI HO- 
BbI€ METObI CBaPKM, CO32aHbI HOBbIe OCHacTKU. B 
Koorlepaltun Mo Bbittycky M-4 Obi 3anevicTBOBaHBI 
COTHM pa3yIM4HBIX MpeqmpuaTui. 

Yxe B KOHIe espana 1952 roma OKB-23 nepe- 
aslo Ha 3aBOJ, TEXHMYeCKYIO TOKYMeHTAalIMI0 Ha ca- 
monet. A 20 sHBaps 1953 roga c aa9ponpoma JIeTHO- 
MCIIbITaTeIbHOM UM JOBOAOYHOM Oa3bI 3aBola B 
r. AKyKoscxom M-4 copepmim MepBbiii Moser. 

Tlepprre Ba 9K3emrIapa M-4 qoctapianm Ha 
UCIIbITATeIbHbIM aIPONPOM MO Bose Ha Oapxax U 
yacTMYHO — M10 cyllie, a HaYMHasA C TpeTbero — 3TU 
TMTaHTHI yileTaIM c a9poszpoma 3aBofa B DnAx B 
2KyKOBCKMMi CBOUM XOJIOM. 

K konuy 1956 roa, Korqa 3aBOJ ye BbIIYCTU 
33 camoneta M-4, B Bo3ayx OblIa MOAHATAa CO3qaH- 
Hast Ha ero 6a3e HoBasd MalinMHa 3M c Gosee copep- 


IMe€¢HHbIMM WM IKOHOMMYHEIMM TPJ] KOHCTpyKUMU 
B.A. HoOprrauua. CamonetTsr 3M u ux mpetitiect- 
BeHHuKH M-4, mepeobopyqoBaHHble B CaMOJIeTHI- 
3alipaBIIMKU, Ha MHOrMe TOI cTaiM OCHOBHOM 
yapHouw rpyiMMpoBKon AaibHew cTpaTermyeckon 
aBMallMu — OHOM M3 COCTABIIAIOWIUX OTeYeCTBeH- 
HOM AepHou Tpuabl. 

VU yxe B konue 1955 roma OKB-23 B.M. Macu- 
Il[eBa BbIMYCTWJIO 3CKM3HbIM MpOeKT MpMHIUMMHaIbHO 
HOBOTO YeTLIPeXABUraTeIbHOTO peaKTUBHOTO CTpaTe- 
Tuyeckoro 6omMOapaupoBliuKka M-50, crmocoOHoro 
JleTaTb C KpelicepcKol CBepx3ByKOBOM CKOpOCThIO, 
TIpeBocxogslet CKOpocTH MHOTHxX McTpeOuTeseli 
Toro BpeMeun. Ja ero BOIMIOMICHUA B MeTasiIe MOTpe- 
O0BasIOCh CO31aTb HOBbI€ CIWIAaBbI, BEICOKOKaIOpHHoe 
TOILIMBO, ABTOMATHYeCKe CHCTeMBI yIpaBIeHHs, TO- 
JIYMPOBOAHUKOBbIe MpHOopbl HW — rIaBHoe — TOCTHYb 
HOBOTO TeXHOJOFM4ECKOFO YPOBHA MpOvM3BOACTBa Ha 
TOJIOBHOM 3aBOJe, CIIOCOOHOM CepMiMHO BBIITyCKaTb 
TaKWe MallIMHbI, — 3aBoze Ne 23 B Muax. 

Tlepppiit onmbiTHbit 9k3emrm1ap M-50A Opi oc- 
TpoeH B 1959 rogy. OH ycrieq MOAHATECA B BO3TYX 
Bcero 18 pas. 

B despane 1960 roga Copet MuHuctpop CCCP 
TIPHHA pellieHve OpraHv30BaTb Ha 3aBoze Ne 23 B 
@Mus1x cepuiiHoe Mpou3sBoscTBO BepToueToB Mu-6, 
a B OKTAOpe Toro xe rosa — TepeqaTb OKB-23 B co- 
cTaB Bo3srmaBiaemoro B.H. Yenomeem OKB-52 nog 
Ha3BaHvem «cbystuamt No 1». Tem xe OKTAOpbCKUM 
TIOcCTaHOBIeHveM 3aBon Ne 23 Obit nepempodusu- 
POBaH Ha MpOu3BOACTBO pakeTHOM TeXHUKU. 


ABUACTPOEHUE 


> A.H. Tynones u ero camoseThI 
A.N. Tupolev and his aircraft 


AHT-3 (P-3) — nepBbii oTeYeCcTBeHHbIN WeNbHOMeTannMuYecKni 
AByxXmMecrTHbiii Camonet-pasBegunk, OunnaH, CTponBuuNiica 
KpynHon cepuen. Nepspii noneT BbInNONHeH B aBrycte 1925 r. 
Noctpoeuo 103 camoneta. Ucnonb3soBanca B BBC un FBO 


CTpauHbi 40 cepeguubi 30-x rr. 
ANT-3 (R-3) — the first Russian series-built all-metal two-seat 


reconnaissance biplane. It made its first flight in August 1925. A total 
of 103 ANT-3 aircraft were built. It was in service with the Air Force 


and the Civil Air Fleet until the mid-1930s. 
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AHT-4 (TB-1) — Ts>kenbiIi WenbHOMeTannuyeckui CamonetT-GombapAMpoBLunk, BbINONHEHHbI NO cxeme 
CBOGOAHOHECyLero ABYXMOTOpHOro MOHONNaHa. 

Mo CBOMM KOMNOHOBOYHBIM PeLICHNAM BO MHOrOM onpevenun AZanbHeiuiee pasBuTNe MUPOBOrO 
Ts>kenoro Ccamonetoctpoeuna. Nepebii nonet copepwed 26 HosGpa 1925 r. 

NoctpoeHo 216 maw, “3 Hux 66 B NonNaBKOBOM BapnaHTe. 

Camonetpi Haxogunncb B akcnnyatauun B BBC u [B® snnotb 

40 KoHWa Benukon OTeyecTBeHHON BONHbI, NEepBOHAaUasIbHO 

no npsamomy Ha3sHayeHHUd, a 3aTeM Kak TpaHCNnopTHbie CamonerTpbi. 

ANT-4 (TB-1) — a twin-engine all-metal cantilever monoplane heavy bomber. 

In terms of layout solutions, the ANT-4 largely predetermined the subsequent development of heavy aircraft 
building in the world. It made its first flight on November 26, 1925. A total of 216 machines were built, including 
66 aircraft with float-type landing gear. They were in service with the Air Force and the Civil Air Fleet until the end 
of World War II — first as bombers and later as transport planes. 


Ha AHT-4 6610 BbInNONHeH & 
nepBbiii nepenet 
uz CCCP Bs CLUA 
The ANT-4 made the first ever 
flight from the USSR to the USA 
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TYNOJIEB 
AHapen Hukonaesuy 
(1888-1972) 


OkoH4uun MBTY umeun H.9. Baymaua (1918). 

C 3aBo0g0m N? 22 (nose N2 23) (B Dunsax) cBa38aH 
c 1927 no 1949 r. MHorue mogennu TynoneBcKux 
CaMONeTOB CTPOUNUCb Ha MuneBcKOM 3aBoLe. 
Jlaypeat JIeHuncKon, CranuncKkon 

v TocygapcTBeHHbix npemui, 

Tpw>«KAb! Tepou Couwanuctuyeckoro Tpyza. 
Harpa>kgeH opseHamu JleHvHa (BOCeMbI0) 

VY MHOruMy Apyrumy opszeHamn. 


Andrei N. TUPOLEV 
(1888-1972) 


Graduated from the Bauman Technical Institute 
(1918). Worked for Plant #22 (later Plant #23) 

in Fili from 1927 to 1949. Many of 
Tupolev-designed aircraft were built at the Fili plant. 
Holder of the Lenin, Stalin and State Prizes. 
Awarded eight Orders of Lenin and many other 
orders. 


ABUACTPOEHUE 


AHT-5 (M-4) — nepspii oTeyecTBeHHbInN 
WenbHOMeTannuuecknii UcTpeGuTenb — 
nonytopannan. Nepspiii nonert — 

B aBrycte 1927 r. 

Noctpoeno 369 sk3semnnapos. 
Haxogunica B okcnnyaTaynn B BBC 

vB aBuaynu BM® po cepeguupi 30-x rr. 
ANT-5 (I-4) — the first Russian all-metal 
sesquiplane fighter. It made its first flight 

in August 1927. 

A total of 369 ANT-5 aircraft were built: 
They were in-service with the Air Force 

and the Naval Aviation until the mid- 1930s. 
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AHT-6 (TB-3) — Ta>kenbIN 4YeTbIPeEXMOTOPHbIi 
6omO6apauposunk. Nepsbiii B Mupe GoeBsoni CamonerT, 
npegHasHaueHHbiii Asin BhINOJHEHUA CTpaTermyecKknx 
3agau B COCTaBe CnelManu3snpoBaHHbix coegauHeHui BBC. 
Nepspii nonet — 22 nexa6ps 1930 r. Haxoguncsa B cepnu 
40 BTOpou NnonoBuHb! 30-xrr., BCero GbINO BbINyLLeHO 

819 mawinnH. Camonetpi TB-3 skcnnyaTupoBanncb B BBC 
u TBO po konya Bennkon OTeuecTBeHHON BOUHbI KaK 
6omOapaAupoBLUNkn, a 3aTeM TOMbKO Kak TpaHCNOpTHbie 

vu rpysosbie. Ha Bapvante AHT-6A «ABnaapkTnka» 6binn 
BbINONHeHbI Nepenetbi Ha CeBepHbiii NoNIOCc, Ha CePUNHbIX 
TB-3 — nepenetpi no eBponeiickum cTonuuam. Camonetpi 
TB-3 yuacTBoBann B BOeHHbIX KOH@NuKTax CCCP 

c Anonnen, OunnAHANeL UV Ha HaYasbHOM 3aTane BOB. 
ANT-6 (TB-3).— a heavy four-engine bomber. It was the world’s 
first combat aircraft intended to perform strategic missions 

as part of special AF units. The ANT-6 made its first flight 

on December 22, 1930. The series production of the aircraft 
continued until the second half of the 1930s. A total of 819 
machines were built. The TB-3s were used by the Air Force and 
the Civil Air Fleet until the end of World War II first as bombers 
and then only as transport and cargo planes. A derivative of the 
aircraft, the ANT-6A Aviaarktika, made flights to the North Pole, 
while the TB-3 made flights to many European countries. They 
were also used.in military conflicts of the Soviet Union with Japan 
and Finland and at the initial stage of the war against Nazi 
Germany. 
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AHT-7 (P-6) — MHoroyeneBou CamoneT, «BO3AYWIHbIN Kpeicep», ucTpeOuTenb ConpoBOxKAeHNA, pasBegunk, nerkuii 
6omOapaAnpoBluunk. YMeHbLIeHHbI BapnaHT TB-1. 

Nepsbii nonet — B ceHTaGpe 1929 r. Crpounca cepniino, B pasnu4Hbix BapNaHTax, B TOM 4Ncne “ nonnaBKOBOM. 

Bcero BbinyweHo 407 sksemnnapos. P-6 skcnnyatTuposanca B BBC u FBO noutn 15 net. 

ANT-7 (R-6) — a multipurpose aircraft, “aerial cruiser”, escort fighter, reconnaissance aircraft, and light bomber. It was a smaller version 
of the TB-1. 

The ANT-7 (R-6) made its first flight in September 1929. It was put into series production in various versions, including a floatplane. 

A total of 407 machines were built. The R-6 was in service with the Air Force and the Civil Air Fleet for almost 15 years. 
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AHT-35 (MNC-35) — ckopoctHoi naccaxkupcknii camonerT. CnpoekTupoBaH C UCNOMb3SOBaHNeM HEKOTOPbIX arperaToB 
6omOapanposuunka CB. CopepwieHHo HOBbIM 6biIn drosensax Cc NaccaxKupckon KaGNHON, paccunTaHHon Ha 10 4enoBek. 
Nepspiii nonet — 20 asrycta 1936 r. Bcero noctponnu 11 camonerTos. 

NC-35 Haxogunca B skcnnyataynu BIB@ u BBC po 1944 r. 

ANT-35 (PS-35) — a high-speed passenger aircraft. Its design included several units of the SB bomber. It had a novel fuselage with 
a passenger cabin accommodating 10 people. The aircraft made its first flight on August 20, 1936. A total of 11 planes were built. 
The PS-35 was in service with the Civil Air Fleet and the Air Force until 1944. 
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AHT-9 (fC-9) — nepBbii oTeyYeCTBeEHHbIN MarMcTpasbHbii 
naccaKUpcKuh CamonerT, paccunTaHHbii Ha NepeBosky 

9 naccaxupos. Nepsbii noneT copepweH B Mae 1929 r. 
CtTpouncsa cepuiino B BapnaHTax C TpeMas VM ABYMA ABMraTenamn. 
Bcero noctpoeuo 75 mMawnH. Camonet skcnnyaTupoBanca Ha 
BHYTPUCOlO3HbIX MV MEK AYHaPOAHbIX JIMHUAX, a B BBC 

Kak LUTaGHO, TpaHcnopTHbiii vu CaHuTapHbInN. Skcnnyatayna 
CamonetTos 3aBepwiunacb B KoHWe Benukoi OTevecTBeHHON 
BoiiHb!. Ha AHT-9 6bINO BbINONHEHO HECKONbKO NepeneToB 

no Espone u CCCP. 

ANT-9 (PS-9) — the first Russian long-haul aircraft seating nine 
passengers. It made its first flight in May 1929. The aircraft was 
series-built in three- and twin-engine variants. A total of 75 machines 
were built. The ANT-9 was used on Russian national and international 
lines. Itwas. also in service with the Air Force as a headquarters, 
transport and ambulance aircraft until the end of World War II. 

The aircraft made several flights across Europe-and.the USSR. 


ABUACTPOEHUE 


APXAHIEJIbCKUN 
AnekcaHap AnekcaHApoBu4 
(1892-1978) 


C 1922 r. 6nvKanwiun NOMOLIHUK A.H. Tynonesa, 

ac 1926 r. - ero 3amectutTenb. Nog pyKOBOACTBOM 
A.A. ApxaHrenbcKoro Co3gaH PpOHTOBON 
6omOapAupoBlunk CB (AHT-40), koToppii BbInyckanca 
Ha aBuasaBoge B Ounax. B rogbl BOMHbI 3aHuMascA 
opraHu3zauven CepunHoro npousBo”CcTBa 
6omOapAupoBlunka Ty-2. 

Jlaypeat JIeHnuHcKon uv TocyfapcTBeHHbIx npemun 
CCCP, fepon Counanuctuyeckoro Tpyfa. 
Harpa>kgeH opseHamy JleHunHa (LUeECTbIO) “ MHOruMNU 
Apyrumy Harpagamu. 


Alexander A. ARKHANGELSKY 
(1892-1978) 


From 1922 a close associate of A. Tupolev, 

and from 1926 his deputy. 

Supervised the development of the SB (ANT-40) 
front-line bomber, which was built at the aircraft plant 
in Fili. During the war organized the series production 
of the Tu-2 bomber. 

Holder of the Lenin and State Prizes of the USSR. 
Awarded the title of Hero of Socialist Labor, 

six Orders of Lenin and many other orders. 


AHT-40 (CB) — ckopocTHoi dpoHToBoi GombOapAMpoBUNK. 
[naBuHbii KOHCTpyKTop — A.A. ApxaHrenbcoKknn. Onn “3 nyuwnx 
CamoseTOB B CBOeM Kslacce Ha cepeguny 30-x rr., CKOpOCTb KOTOporo 
npeBocxoguna CKOpocTv MHOrMx CepuinAHbIx UcTpeGuTeneii Toro 
Bpemeun. Mepsbiii noneT onbiTHOoro Camoneta — 7 oxTsGpa 1934 r. 
CepnitHoe npon3BogctTBso Hayanocb c 1936 r. c gaBuratenamu M-100 
(mMWeEH3SUpOBaHHbI aHanor @paHuysckoro «AcnaHo-Cron3a»). Bcero 
NPOMbILUJICHHOCTb BbinycTuna 6831 Mauwimny Tuna CB. Camonetpi 
coctosnu Ha BoopyxeHun BBC B nepBon nunun fo 1943 r., Kak CBASHbIEC 
YW TpaHcnopTuHbie — 40 KOHWa BOMHbI. CB yyacTBosann B 6osx B Acnannn, 
Kutae, B BOCHHbIX KOH@nuktTax CCCP c Anonnew vu Ounnanguen, 

B Bennkoni OTevecTBeHHOn BonHe uv B 1945 r. B BOMHe c Anonven. 
Ucnonb3osBanca B [B® kak CKOpocTHonU TpaHcnopTHbii Camonet 

(NC-40 u NC-41). B 30-e rr. Ha CB Gpinun ycTaHoBnenb! 

HaL\MOHasIbHbIe UV MUPOBbie pekopsAbl. 

ANT-40 (SB) - a high-speed front-line bomber designed by A.A. Arkhangelsky. 
It was one of the best aircraft of its class in the mid- 1930s, outspeeding many 
other production aircraft of the time. The first prototype flew on October 7, 
1934. The series production of the aircraft powered by M-100 engines (a 
licensed analog of a Hispano-Suiza engine) began in 1936. A total of 6,831 SB 
machines were built. The aircraft were in first-line service with the Air Force until 
1943 and were also used as liaison and transport aircraft until the end of the 
war. The.SB saw action in Spain and China, in military conflicts against Japan 
and Finland, and in World War Il against Nazi Germany and Japan (1945). 

The Civil Air Fleet used it.as.a high-speed transport plane 

(PS-40 and PS-41 versions). 

Inthe 1930s, the SB set several national and world records. 


AIRCRAFT BUILDING 


Ty-2 — @pouHToBon nukupyrownin 
6omOapaAuposunk. SanywjeH B Cepuio nog, 
oGo3HayeHnem Ty-2. Nepspii nonet — 15 nexa6pa 
1941 r. flo koHWa 1942 r. nocTpoeHo 80 mawinH 
Ty-2, koTopbie yyacTBoBanu B 6osx uv nonyunnu 
BbICOKyIO OLLCHKy B CTPOEBbIX YACTAX. 
MponsBogcrTeo Gbino BpeMeHHO NpekpaLeHo 

no npuka3y FKO. 

Tu-2 — a front-line dive bomber. It first flew 

on December 15, 1941. Until the end of 1942, a total 
of 80 machines were built. They saw action in World War II 
and gained high recognition in combat units. 

Their production was suspended by order of the State 
Defense Committee. 
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Ty-4 — ganbHui GomOapgauposBuunk. 
Konus-aHanor amepukaHcKoro 
6omO6apanposunka B-29 
«CynepdorTpecc» c oTreyecTBeHHbIMUN 
asuratensmnu ALU-73TK 

Vv OTeYeCTBEHHOM CucTemMOon 
nywevHoro oGopoHutenbHoro 
BoopykeHna. Mawinna 
SKCnNyaTMpOBanaCb B 4YaCTAX 

B BapvaHTax GomOapanposunka 
Ty-4, HocutTens sfepHbix 6om6 
Ty-4A, camoneta-pasBequnka Ty-4P, 
camoneta-pakeTouocua Ty-4K (KC), 
eCaHTHO-TpaHcnopTHoro Ty-4, 
U“T.A. OkcnnyaTayna nposomKkanacb 
40 Hayana 60-x rr. 

Tu-4 — a long-range bomber; 

a copy/analog of the US B-29 
Superfortress, which was powered 

by Russian-made ASh-73TK engines 
and equipped with domestic defensive 
gun armament. The aircraft was in use 
until the early 1960s as the Tu-4 bomber, 
the Tu-4A nuclear bomb carrier, the Tu-4R 
reconnaissance aircraft, the Tu-4K (KS) 
missile carrier aircraft, the Tu-4D troop 
carrier, and other variants. 
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Ty-12 — @pouHToBoi GomGapaAupoBunk. Mogudukayna Tu-12 — a front-line bomber; a derivative of the production 
cepuituoro Ty-2 nog asa TPA, «HUH-1». Nepspii peakTuBHbiii Tu-2 powered by two NIN-1 turbojet engines. The first Tupolev- 
camonetT KB TynonesBa, nogHaBLuUicsa B Bo3sAyx. Nepspii nonetT — designed jet aircraft to successfully take off. It made its first flight 
27 utona 1947 r. NoctpoeHa HeGonbuuaa Cepua. on July 27, 1947, and was built in a small batch. 


Ty-14 — cpeqgunuii G6GomG6apauposuunk. Noctpoeu onbiTHbIi Tu-14 — a medium bomber. The first prototype flew on December 
camonerT, HaYanacb nocTponka cepunn. NMepsbii noneT BbInONHeH 20, 1947. The aircraft was put into series production. The layout 
J 20 geka6pa 1947 r. OcoG6eHHOCTbIO KOMNOHOBKU Camoneta 6bINOo featured a third engine in the tail unit of the fuselage, 
a: mii HanMune TpeTbero ABUraTeNA B XBOCTOBONM YacTu mrosensaxKa, which was used for takeoff and AD penetration. 


ucnonb30BaBleroca npn B3neTe vu npoppiBe MBO. 
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> PemouT u mpon3BorcTBo (1935—1962 rr.) 
CAMO.IeTOB H BepTOJeTOB 
Ppa3IM4HbIX KOHCTPYKTOPOB 


Production and maintenance of various 
aircraft and helicopters (1935-1962) 


4B6-A - ganbuuii GomOapaAMpoBuynk-akagemnua KOHCTpyKunn 
B.®. BonxosutuHoea. Ha saBoge N2 22 B Ounax Gbino NocTpoeHo 
JIULUb OBa S9KZSEMNIAPa MaLluWMHbli, HanbHeiwee NpOnsBOACTBO 
nepegauo B Ka3anb. Nepspii s9k3emnnap Camoneta 

44B-A (ungexc H-209) 6b1n nepeoGopyAoBaH K Nepenety 

no Mapuipyty Mocksa — CesBepnHbiii nonioc — MWepGeukc (CLLIA). 
Ytpom 12 aprycta 1937 r. camoneT c skunaKem 

C.A. JlepaHeBckoro BbINeTen C NOAMOCKOBHOrO aspogpoma, 

a 13 aBrycta, nocne npoxoxjeHua CeBepHoro nonioca, 

CBS3b C 9kUNaxKeM OGOPBaNacb HaBcerpa. 

DB-A - along-range bomber-academy, designed by V.F. Bolkhovitinov. 
Only two machines were manufactured at Plant #22 in Fili, after which it 
was produced in Kazan. The first DB-A aircraft (index number N-209) 
was reequipped for a flight across the North Pole from Moscow 

to Fairbanks (USA). In the morning of August 12, 1937, the aircraft with 
a crew led by S.A. Levanevsky took off from an airfield near Moscow, 
but on the next day, when the plane was past the North Pole, 

all contact with the crew was lost. 


BOJIXOBUTUHOB Buktop Menvoposny (1899-1970) 


ABNaKOHCTpyKTOp, FeHepasl-MavOp UH>KEHEPHO-aBNaL|MOHHON Chy>xk6bl. 
OxkoHunn Akagemuio Bo3azyuikoro dota um. H.E. *KyKOBcKoro. 
KoHCTpyKTOp Taxenoro GombapgupoBuinka JB-A (1936), uctpe6utena 
C COOCHbIMU BUHTaMy (1938). Nog ero pykKoBogxCTBOM B 1941 Fr. 
pa3pa6oTaH nepBbii B CCCP camonet BU-1 c 0KPQ. 


Viktor F. BOLKHOVITINOV (1899-1970) 


Aircraft designer, Major General of the Aviation Engineering Service. 
Graduated from the Zhukovsky Air Fleet Academy. Designed the DB-A 
heavy bomber (1936) and a fighter aircraft with coaxial rotors (1938). 
In 1941, supervised the development of the first liquid rocket-engined 
fighter flown in the USSR, the BI-1. 


NETAAKOB Bnagumup Muxainosuy (1891-1942) 


OxoHunun MBTY B 1922 r. Pa6otan B 1921-1936 rr. B IATV 

nog pykoBogctsom A.H. Tynonesa. B 1938-1939 rr. 6puraga 

B.M. NetnakoBa pa3spa6oTana HOBbIN CKOPOCTHOU VW BLICOTHbIN 
OomOapAUpoBLuNk C yCcnoBHbIM OG6O3HayeHVem «BU- 100» 
(BbICOTHbIN UcTpeOuTenb). B 1940 r. BU-100 c asuratenamu M-105P 
B BapnaHTe nukupyroluero 6omOapsANpoBLuMKa yCnewHO npowen 
rocyfapCTBeHHble VCNbITaHNA VB UIOHE Toro Ke roga ObIN 3anyLUeH 
B CepuNHoe NpOUsBOACTBO Nog MapKon Me-2 Ha aBNALINOHHOM 3aBoge 
N2 22 B Ounax. 

Jlaypeat CranuHckon npemuu | creneHu. HarpaxfeH opgeHamu 
JleHunHa (aByms), KpacHon 3Bes3apl. 

Noru6 B aBualNOHHON KaTacTpode. 


Viadimir M. PETLYAKOV (1891-1942) 


Graduated from the Bauman Technical Institute in 1922. From 1921 

to 1936, worked at the Central Aerohydrodynamic Institute (TSAGI) 
under the direction of A. Tupolev. In 1938-1939, he led a team that 
developed a new high-speed and high-altitude bomber, designated 
VI-100. In 1940, the VI-100 powered by the M-105R engines passed 
state testing as a dive bomber and was launched into series production 
as Pe-2 at Plant #22 in Fili in June of the same year. 

Holder of the Stalin Prize, First Degree. Awarded two Orders of Lenin 
and the Order of the Red Star. 

Died in an air crash. 


~4 y-2 (No-2) — yae6Ho-TpeHnpoBoynbii camonet 
KOoHCTpykunnv H.H. Nonukapnosa. Npunst Ha BOOpyxeHne 
B 1928r., ctponncsa go 1959 r. Bo Bpema Bennkon 
OtTeyvecTBeHHON BOKHbI yCnewHO NPuMeHAsICA 
Kak CaMoneT-pasBegunk, HOYHONM GomOapANpoBLUK. 
U-2 (Po-2) — a trainer aircraft designed by N.N. Polikarpov. 
Adopted for service in 1928 and produced until 1959. It was 
successfully used in World War Il as a reconnaissance aircraft 
and a night bomber. 


NOJIAKAPNOB Hukonai Hukonaesny (1892-1944) 


ABUaKOHCTpyKTOp. Moa ero pyKOBOACTBOM Co3faHbI ucTpebutenn U-1, U-15, U-16, W-153 
(«Yanka») c yYOnparoluumMuca Luaccy, yYeOHbIN CamoneT Vv nerkui GombapgAUpoBLUNk Y-2 
(No-2), ctaBuiui nereHgapuHbim. Tepov Couvanuctuyeckoro Tpyaa, 4BakKpbl naypeat 
CtTanuHcKkux npemun. 


Nikolai N. POLIKARPOV (1892-1944) 


Aircraft designer. Supervised the development of fighter aircraft — the I-1, I-15, I-16, 1-153 
Chaika (Seagull) with retractable landing gear — and the U-2 (Po-2) trainer and light bomber, 
which became a legend during the war. Hero of Socialist Labor, holder of two Stalin Prizes. 


Ne-2 — AByxmMoTOpHbIi NukupylowWMi PpoHToBON GomOapaAupoBLNk 
KOHCTpykunn B.M. Metnakosa. BomGosaa Harpyska — 40 1500 xr. 

B cepviiHom nponseogcrTee Ha 3saBoge — 1940-1941 rr. 

Ogua v3 nyuwinx GoeBbIx MaliMnH Benukoi OTeyecTBeHHON BOMHbI. 
Pe-2 — a twin-engine front-line dive bomber designed by V.M. Petlyakov. 

It could carry a bomb load of 1,500 kg. The aircraft was in series production 
in 1940 and 1941. One of the best combat aircraft of World War II. 


AIRCRAFT BUILDING 


ABUACTPOEHUE 


USIbIOLUNH 
Ceprei Bnagumuposu4 
(1894-1977) 


B 1926 r. okoHYNN BoeuHy0 Bo3aywyto akagemuro 
PKKA (HbIHe — BBVA umeunu H.E. Kykosckoro). B 1931 r. 
opraHv30Ban uv BosmaBun KB, roe B 30-x rr. co3gaH 
6omOapzANpoBLUUK vu TOPNeAOHOCeL Mn-4, craBLunn 
OJHUM M13 OCHOBHbIX GOeBbIX CamoneToB Benukon 
OTeY4eCTBeEHHOMU BONHbI. Oco60e mecTo 3aHumMaeT 
LUTYPMOBUK VUn-2 uv ero yYCOBEPLUICHCTBOBaHHbIN 
BapuaHt Un-10 — oCcHOBHas yaapHaa cuna 

B TeYeHUe BCeU BOMHbI. Coeav CamonetToB 

C.B. Unbiowmuua — nepBbii OTeYeCTBeHHbIN 
6ombapzAupoBLuUk Uin-28, naccaxupckue 

camonetbl Un-12, Un-14, Un-18, Un-62. 

Tpwkabi fepov Couvanuctuyeckoro Toya, naypeat 
JIeHNHCKon uv TocyfapcTBeHHbix npemuii CCCP, akagemuk 
Akxagemun Hayk CCCP, reHepan-nonkOBHUK-UH>KeHep, 
TEHEPAIbHbIN KOHCTPYKTOP ABMUALIMOHHON TeXHUKU. 


Sergei V. ILYUSHIN 
(1894-1977) 


Graduated from the Air Force Academy of the Red Army 
(now the Zhukovsky Air Force Engineering Academy) in 
1926. In 1931, set up and headed a design bureau, 
which in the 1930s developed the II-4 bomber and 
torpedo-bomber — a major combat aircraft of World War 
Il. Another landmark product of the design bureau was 
the Il-2 attack aircraft and its improved derivative Il- 10 — 
a key attack plane of the war. Other aircraft designed by 
Ilyushin included the first Russian bomber II-28, and 
passenger planes - Il-12, II-14, ll-18 and I-62. 

Three times awarded the title of Hero of Socialist Labor; 
holder of the Lenin and State Prizes of the USSR; 

full member of the USSR Academy of Sciences; 
Colonel General Engineer; General Aircraft Designer. 


46-3 —ganbunii GomOapaAnposunk 
koHcTpykunn C.B. Anbrowmna. 
Npunuat Ha BoopyxeHne B 1936 r. 


4415-3 (Un-4 — c mapta 1942 r.) — 
anbHeiwee pa3ssutTre AB-3. 
Npunuat Ha BoopyxeHne B 1940 r. 
OcHOBHON GombapANpoBuyk fanbHen 
aBuaunn vu aBuaynn BoeHHo-mMopckoro 
@nota B rogb| Benuxon OTeyectTBeHHOn 
BOMHbI. 

OTu camonetpi B 1941 r. HaHecnN NepBbii 
6omGoBbiii yzap no Bepnuny. 

Skunax — 3—4 4uen. Bom6osBaa Harpy3ka 
2500-2700 kr. Un-4 cepuituo Bbinyckanca 
Ha 3aBoge N2 23 c 1942 r. (napannenbHO 

c Ty-2). 


DB-3 — a long-range bomber designed by 
S.V. Ilyushin. Made operational in 1936. 


DB-3f (designated II-4 since March 1942) — 

a follow-up of the DB-3. Made operational 

in 1940. The main bomber of the Long-Range 
and Naval Aviation during World War II. 

The aircraft dropped the first bombs on Berlin 
in 1941. 

The aircraft had a crew of 3 to 4 and carried 

a bomb load of 2,500 to 2,700 kg. 

The Il-4 was series-built at Plant #23 

since 1942, along with the Tu-2. 
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——— MVUJIb 


; : : : ee. Muxann JieonTbesuy 
A (1909-1970) 
Mu -6 — MHoroyeneBon BepToneT KoHCTpykunn M.JI. Muna. Cepuino nponssogunca B 1960-1962 rr. — 
(50 mMawinH) 40 nepeBosa 3aBo,a Ha BbINyCK pakeTHO-KOCMNYeCKON TexHuNKkH. Mo cBonum TTX BeptonerT — Okonunn HopouepKacckuit aBNaLINOHHBI UHCTUTYT. 
yHuKanibHad Malla CBoero Bpemeun: 12 Trpy3sa B KaOuHe (unu 9 THanog”Becke), unu 70 congat C 1947 r. — rasHbii, c 1964 r. — renepanbHbii 
co CHapskeHnem, unu 90 naccaxupos, Kpevicepckas CKkOpocTb 250 KM/4, BanbHocTb Wo 1000 km. KOHCTPyKTOp NO BepToneTOcTpoeHmMio. Mon ero 
Mi-6 — a multipurpose helicopter designed by M.L. Mil. A total of 50 Mi-6s were series-built in 1960-1962 before pYKOBOACTBOM Co3faHbI BepTonetb! Mu-1, Mu-4, 
the plant converted to rocket and spacecraft production. In terms of flight characteristics, it was a unique craft: Mu-6, Mu-8, Mu-10, Mu-10K, B-12 1 apyrue. 
it was capable of lifting up to 12 t onboard (or 9 ton a suspension), or 70 troops fully loaded, Mn-6 vu Mu-8 cepuiiHo npovusBogunuce 
or 90 passengers, at a cruising speed of 250 km/h over a distance of about 1,000 km. Ha aBnazaBone N2 23 B Dunax. 


Tepon Counanuctuyeckoro Tpyza, naypeat 
JleHuHCKOn uv TocyszapcTBeHHON npemun CCCP. 


Mikhail L. MIL 
(1909-1970) 


Graduated from the Novocherkassk Aviation Institute. 
From 1947 worked as a chief helicopter designer and 
from 1964 as general helicopter designer. 

He supervised the development of many helicopters, 
among them Mi-1, Mi-4, Mi-6, Mi-8, Mi-10, Mi-10K, 
and V-12. The Mi-6 and Mi-8 were series-produced 
at Plant #23 in Fili. 

Holder of the Lenin and State Prizes 

of the USSR, Hero of Socialist Labor. 


A 

Muoroyeneson Beptonert Mu-8 — cambii pacnpoctpaHeHHbiii B MUpe B CBOeM KNaCcce. 
ABnsaeTCA CAMBOJIOM HafexKHOCTH UV HENPUXOTAMBOCTM B MUPOBOM BepToneTocTpoeHnun. 
MakcumanbuHaa rpy3zonogzbemHocTb — 4000 kr, naccaxupoBMecTUMOCcTb — 24 4uenoBeka. 
Mi-8 — a multipurpose helicopter, the most widely employed-helicopter in the class. 

It is a symbol of reliability and simplicity in the world’s helicopter engineering. 

Its maximum carrying capacity — 4,000 kg, seating capacity — 24 men. 
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> CamoseTs1 Macumesa 


Myasishchev aircraft 


M-4 (Hayano Bbinycka — 1954 Tr.) — ckopocTHOon TaxKenbIin 
cTpateruyeckui GomOapAupoBLUMK C YeTbIPbMa TypOopeakTMBHbIMN 
aBpuratensamu AM-3A koHncTpykunu Mukynuna. MakcumanbHaa 
B3neTHaa Macca — 184 000 kr, MakcuMasbHaad CKOpoctTb — 950 kM/4, 
anbHocTb noneta— 9100 km. BomGoBoe BoopyxeHne — 24 000 kr. 
Okunax — 8 uen. flo 1957 r. BhINyLeHO 2 ONbITHBIX UM 32 CepuinHbIXx 
camoneta. Haunnas c 1958 r. Bce M-4 nepeoGopysoBanbl 

B CaMoneTbI-3anpaBLuuku Vv Gonee TpvuAuatu net Hecnn cnyK6y 

B ManbHen aBuauun. 

M-4 (built from 1954) — a high-speed strategic heavy bomber powered 

by four Mikulin-designed AM-3A turbojet engines. Maximum takeoff weight 
-—184,000 kg; maximum speed — 950 km/h; flight range — 9,100 km; 

bomb load — 24,000 kg. Crew — 8 members. Before 1957, two experimental 
and 32 production M-4s were made. Starting from 1958, all M-4 bombers 
were converted into refueler aircraft, which operated for 30 years 

in the Long-Range Aviation. 


HocosBaas 4acTb camoneta M-4 
Forebody of the M-4 aircraft 


C6opka xBocToBon YacTu dmrosensxKa Camoneta «M» Ha cranene 
Fuselage tail section of the M aircraft on the assembly jig 


MakeT cKopocTHoro ganbHero GomGapauposuinka «M» B Wexe 3aBoga N2 23 
Mockup of the M high-speed long-range bomber in a workshop of Plant #23 
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MACKLUIEB 
Bnagumup Muxannosny 
(1902-1978) 


C 1951 r. — pykoBogutenb OKB-23, 
TeHepasIbHbIN KOHCTpyKTOp 3aBoa 

N2 23. PykoBogun co3maHvem peakTUBHbIx 
6ombapaznpoBuuinkos M-4, 3M 

VU CBEPXCKOPOCTHOrO CTpaTermyeckoro 
6ombapanpoBsuuinka M-50. 

Tepou Couvanuctuyeckoro Tpyaza, Jlaypeat 
JleHvHCKON npemun. HarpaxgeH Topema 
opaeHamu JleHuHa VU MHOrMumMu Apyrumu 
Harpagamn. 


Viadimir M. MYASISHCHEV 
(1902-1978) 


From 1951, the head of the OKB-23 design 
bureau and general designer of Plant #23. 
Supervised the development of the M-4 and 
3M jet bombers and the M-50 superhigh- 
speed strategic bomber. 

Hero of Socialist Labor; holder of the Lenin 
Prize. Awarded three Orders of Lenin 

and many other orders. 
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Camonet «M» B conposBoxgeHun uctpe6utenen Mul -17 
Ha Napage Hag KpacHoni nnowagbto Mockesp! 1 mas 1954 Fr. —~4 


The M aircraft escorted by MiG-17 fighters flying over Moscow’s Red Square 
during a military parade on May 1, 1954 


Camonet M-4 ua aBnabéaze Br. SHrenbce 
The M-4 aircraft at an Air Force base in the town of Engels 
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O6cnyxKuBaHne CKOpocTHoro AanbHero Gomb6apanposuinka M-4 
B OAHOW M3 NeTHbIX CTPOeBbIX YaCTen 

Maintaining the M-4 high-speed long-range bomber in an Air Force unit 
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C6opka nepegHero nowkKepoHa & 
I camoneta 3M ua 3asoge N2 23 
= Assembling the front spar 
of the 3M aircraft at Plant #23 


3M (rogbi Bbinycka — 1956-1959) — ctpaternyecknii GombapauposBunk, AanbHeiwee 
passutne camoneta M-4. Mpaktuyeckuii notonok — 12 500-12 900 m, aanbHOoCTb 
noneta c sanpaBKon/6e3 sanpaskn c gBuratenamn BY-7 — 15 400/12 100 km. 
Bom6osoe Boopyxenve — 18 000 cr. Skunax — 7 yen. 

B oGwei cnoxHocTH 3aB0,g NY 23 Bbinyctun 123 OnbITHbIX 

uv cepuitubix camoneta M-4 vu 3M pasnuynbix Mogudukauni. 

3M (built between 1956 and 1959) — a strategic bomber, a follow-up of the M4 aircraft. 
Service ceiling — 12,500-12,900 m; flight range with VD-7 engines (with/without in-flight 
refueling) — 15,400/12,100 km; bomb load — 18,000 kg; crew — 7 members. 

The plant built a total of 123 experimental and production M-4 and 3M aircraft 

of various modifications. 


Norpy3ka u TpaHcnopTupoeka nepseoro onbiTHoro camoneta 3M N20201 no MockgBe-peke Ha cnelinanbHo OG6opyAOBaHHbIx Gap»xKax 
B Hayane HosOpa 1955 r. c saBoga N2 23 Ha NeTHO-NCNbiITaTeNbHylo0 MU HOBOMOUHYy!0 Oazy JIM uv 1B Br. KyKoBcKom 
Loading and transportation of the first prototype of the 3M aircraft (#0201) down the Moskva River on specially equipped barges 
in early November 1955 from Plant #23 to the flight test and development base in the town of Zhukovsky 


Crpaternyecknii G6omGapaAnposuunk 3M Ha cTosHKke JIM vu OB Br. KykKoBCckom Nocagka camoneta 3M c TOPMO3HbIM NapawwiioTOoM 
The 3M strategic bomber on the parking area of the flight test and development The 3M aircraft landing with drag parachute 
base in Zhukovsky. 
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A A 
Bom6apanposunk 3M N20204 c nogsecHbimuv GOakamu Sanpasnsempii GomGapgAnpoBuunk 3M B noneTe nepeg, KOHTaKTOM 
B UCMbITaTesIbHOM NoneTe Ha AasIbHOCTb C BbINYLACHHbIM C CamMoneTa-3anpaBluMka LUJIAHTOM C KOHYCOM 
3M bomber #0204 with external tanks in a test range flight The 3M bomber in flight preparing for probe-and-drogue refueling 


A 
Ctpaternyuecknii Gom6apaAnpoBluunk 3M Ha B3neTe TsKenbiii TPaHCNOpPTHbIN peakTUBHbIN CamoneT 3M-T 
The 3M strategic bomber taking off c nnaHepom 11035 kocmuueckoro kopa6na «BypaH» B nonete 


The 3M-T heavy jet transport carrying the 11F35 airframe 
of the Buran spacecraft in flight 
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é M-50A — cBepx3BykoBoni AanbHui GomGapaAupoBLUnk — 
, eee CBOOOAHOHEe Cy WeNbHOMeTannuyuecknii MOHOMsaH 
_ sy so? C 4eTbIPbMA TypGOpeakTMBHbIMY ABUTraTeNAMU KOHCTpyKuMNn 
: Mo6ppinnua (4Ba BHewHMXx BY-7A uv oBa BHyTpeHHnx BJ-7MA). 


Okunax — 3 wen. Macca nyctoro camoneta — 78 860 kr, noneTHaa 
macca — 145 000 kr. Ckopoctb MakcumanbuHaa y 3emnnu — 1810 km /4, 
npaktTuyecknii notonok — 13 800 mM, ZanbHOocTb noneta — 3160 km. 
MoctTpoeu TONbKO ONbITHbIN S9K3eEMNNAp. 

M-50A - a supersonic long-range bomber and cantilever all-metal monoplane, 
powered by four Dobrynin-designed turbojet engines (two outboard and 

two inboard engines, VD-7A and VD-7MA, respectively). Crew — 3 members; 
empty weight — 78,860 kg; flight weight — 145,000 kg; maximum near-ground 
flight soeed —1,810 km/h; service ceiling — 13,800 m; flight range — 3,160 km. 
Only a single prototype was built. 
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XPYHUYEB 
Muxaun Bacunbesuny 
(1901-1961) 


Muunctp aBualinoHHon npombILuneHHOCTU CCCP 
(1946-1953), 1-1 3amectuTenb MuHUCcTpa CpeAHero 
MaLluMuHocTpoeHua (1953-1955), 1-1 3amectuTenb 
npeacegzatens Copeta Munuctpos CCCP (1955-1957), 
1-1 3amectuTenb npeAcegatena FocnnaHa CCCP 
(1957), 3amectuTenb npeacenatena CoBeta : 
Muuuctpos CCCP (1961). Nie.’ 


Tepou Couwanuctuyeckoro Tpyza, A 

US FaTe) gke URS AUNSaEeTaI Clneein les Slalo Sea Ah Stelol C6opka nepsBoro sksemnnspa CBepx3ByKOEBOrO AasbHero C6opka xsoctoson 4actu 

Cry>k6bl. 6om6apauposuynka M-50 B Wexe 3saBoga N2 23 6om6apauposunka M-50 

HarpaxneH cembio opfeHamn JleHuHa, oppeHaMn Assembly of the first M-50 supersonic long-range bomber B exe 3aBogia N2 23 

Sele oa Fone, Jo} jalelsteyre: M4ctelsfelne) Seon. in a workshop of Plant #23 Assembly of the tail unit of the M-50 bomber 
in a workshop of Plant #23 


Mikhail V. KHRUNICHEV 
(1901-1961) 


Minister of the Aircraft Industry of the USSR (1946-1953); 
First Deputy Minister of Medium Machine-Building 
(1953-1955); First Deputy Chairman of the USSR 
Council of Ministers (1955-1957); First Deputy Chairman 
of the USSR State Planning Committee (1957); Deputy 
Chairman of the USSR Council of Ministers (1961). 

Hero of Socialist Labor; Lieutenant General 

of the Engineering and Technical Service. 

Awarded seven Orders of Lenin, the Order of Suvorov, 
First Degree, and the Order of the Red Banner of Labor. 


Camonet M-50A 
Ha agsponpome 3aBoga N2 23 
The M-50A aircraft on the airfield of Plant #23 


YectTBoBaHne skunaxa M-50A nocne 
nepBoro noneta 27 oxTaG6pa 1959 r. 
Crew of the M-50A aircraft greeted by 
the welcoming party after their first flight 
on October 27, 1959 


AIRCRAFT BUILDING 
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Camonet M-50A na cTosuHke JleTHO-NCcnbITaTeNbHOH UM FOBOAOYHON 6a3bl CBepx3BykoBoii AanbHui GomGapAMpoBLuynk M-50A 

Br. KYKOBCKOM B CONpOBOxKAZeHUN UcTpeOuTenen Mul-21 B HeGe Hag Mockson 
The M-50A aircraft on the parking area of the flight test and development base in Zhukovsky The M-50A supersonic long-range bomber escorted by MiG-21 fighters 


flying over Moscow 


M-50A Ha pynexxke Ha agponpome 3asona N2 23 M-50A Ha cTapTe nepeg BO3AyWHbIM Napagom B TyYLUNHO 
The M-50A bomber taxiing on the airfield of Plant #23 The M-50A ready to take off prior to an air display in Tushino 
y y 


Camonet M-50A B My3ee aBuaunu Br. MOHNHO 
The M-50A aircraft in the Museum of Aviation in Monino 
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PAKETOCTPOEHUE 


> IIpou3BocTBO MexKKOHTHHEHTAJIBHDIX Oa/IMCTH4eCKHX pakeT YP-100 


Oco6eHHOCTM BHEIIHeMONMTMYeCKOTO TIpoTu- 
BoctosaHua CIA u CCCP B konue 50-x — Hayase 
60-x rogloB Mpolioro Beka, pa3sBepTbIBaHue Coenn- 
HeHHBIMM [tatamMu MaccoBoro MpousBoszCcTBa (60- 
siee 900 ItycKOBbIx ycTaHoOBOK) MBP tTunos «TutaH- 1», 
«TutTaH-2» “ «MMHUTMeHT-1», CIOCOOHBIX JOCTa- 
BUTb ATepHble 3apsAbI WO TeppuTopuu CCCP, nor- 
peOoBasM OT COBETCKOTO pyKOBOJCTBa MpwHATUA 
OTBeTHBIX Mep. OJHUM V3 BaxKHBIX IarTOB B 3TOM 
HalipaBsleHuu CcTao MocTaHopseHve ILK KITCC u 
Copeta Munuctpop Cor3a CCP ot 30 mapta 
1963 roa mo pakete YP-100 paspaOorKu reHepasb- 
Horo KOHcTpyKTopa B.H. Uetomes u peleHue o 
Pa3BepTbIBAHMM ee TpOM3BOCTBa Ha 3aBore 
uM. M.B. XpyHuuesa B Ovsax. 

PakeTHbIi KomMmeKc YP-100 Bonnorum B ce6e 
PA HOBbIX HayYHO-TexHUYeCKUX WM KOHCTpyKTOp- 
CKMX pellleHui. OTO TOJDKHa Oba ObITh MasIoraba- 
puTHad (M0 cpaBHeHuio Cc MpebIyWMMu) pakeTa, 


Bpinucka u3 npotokona N2 30 
s3aceganua Coseta o6oponbi Coroza CCP 
30 sHBapa 1963 r. 


O cosganuu B 1963-64 rr. MexKOHTUHEHTasIbHOrO 
PpakeTHOro KomnmnekCa C aMNyNbHOW pakeTon 
Vi yYNpOLWeHHbIM LUAaXTHbIM CTapTOM 


Cornacutbca c npesanoxeHvem Munnctepctsa 
oGopoub! (T.T. ManunosBcKun, Saxapos, Bupio3oB) 
oO HeOOxogumocTH cosgaHua B 1963-64 rr. 
AaBTOMaTU3SMPOBaHHOrO pakeTHOrO Komnnekca 

C M@XKOHTUHEHTANbHOU AMNYy/IbHON pakeTon 

VW yYNPOLWeHHbIM LUaXTHbIM CTapToM. 


l.n. Mpegcegatenb Coseta o6oponbi Coroza CCP 
— H.C. Xpyuwjes 


Extract from Minutes #30 
of the USSR Defense Council meeting 
January 30,1963 


Concerning the development in 1963-1964 
of an intercontinental missile system with 
an ampulized missile and simplified silo launch 


«... Accept the proposal of the Defense Ministry 
(Malinovsky, Zakharov, Biryuzov) on the need for the 
development in 1963-1964 of an automated missile 
system with an ampulized intercontinental missile and 
simplified silo launch.» 


Chairman of the USSR 


Defense Council 
N.S. Khrushchev 


> 


TIpeAycMaTpuBalollad WIMTeIbHOe XxpaHeHHe B 3a- 
TIpaBJICHHOM TOILJIMBOM COCTOAHMM B BbICOKOM CTe- 
TleHW TOTOBHOCTY K O0eBOMY IIpHMeHeHuUIO (Yepe3 
HeCKOJIBKO MUHYT Mocse MOJIYYeHUA COOTBETCTBYIO- 
me KOMaHJIEI). 

Tlogqo6OHoe pelieHve ocTuraqocb 3a cueT 
MCIIOJIb30BaHMA HOBbIX KOHCTpYKIUMOHHBIX MaTepii- 
alOB, BHYTpeHHeli (IeIbHOCBapHoe MciouHeHve 
TOINVIMBHOTO TpakTa) U BHeIHel (pasMellleHue pa- 
KeTbI B TrePMCTH3MPOBaHHOM TpaHCiOpTHO-IlycKo- 
BOM KOHTeHHepe) aMilyiM3alun. 

JIA MOBbILNCHMA X%XUByYeCTH Kaxklad pakeTa 
pa3Mellaslacb B 3allMI,eHHOW WaxTHOW WycKOBOM 
ycTaHOBKe (O2MHOUHBIM cCTapT), HaxojAllelica Ha 
3HAYMTeJIbHOM yaaseHun oT Apyrux LUTTY u nyuKxta 
ylipaBsIleHud OOeEBOTO paKeTHOTO KOMIUIeKCa, C KO- 
TOPOTO OCYLIECTBIAIMCh KOHTpOJIb TEXHMYeECKOTO 
COCTOAHMA pakeT, MyCKOBbIX yCTaHOBOK VM TMcTaH- 
IWMOHHOe yiipaBsleHve NycKaMu. 
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Production of UR-100 ICBMs 


The political confrontation between the United States 
and the USSR in the late 1950s-early 1960s and the mass 
production by the U.S. of ICBMs (a total of 900 plus), 
such as Titan 1, Titan 2 and Minuteman | capable of 
delivering nuclear weapons to the territory of the USSR, 
forced the Soviet leadership to take countermeasures. One 
of them was a decree of the CPSU Central Committee 
and USSR Council of Ministers, dated March 30, 1963, 
to launch the production of the UR-100 missile designed 
by V.N. Chelomei at the Khrunichev Plant based in Fili. 

The UR-100 missile system featured a number 
of novel scientific, technical and design solutions. 
Tt was intended as a small-size missile (compared with 
the previous ones), capable of being stored fuelled for a 
long time in high-alert status, and ready to be launched 
at short notice. 

The solution was achieved using advanced 
construction materials and both inner and outer 
ampulization, with the fuel circuit all-welded and the 
missile stored in an airtight transport-launch canister. 

For better survivability, each missile was deployed 
in a hardened silo launcher (a single launch) at a 
considerable distance away from the other silos and 
from the missile system command post, which exercised 
control of the technical condition of the missiles and 
launchers and remote control of the launchers. 

Expert teams headed by OKB-23 general designer 
V.N. Chelomei, chief designer of the Fili-based Branch 
#1 of OKB-23 V.N. Bugaisky, developers and makers 
of systems and units for the UR-100 at the head of 
V.P. Barmin, N.A. Pilyugin, V.I. Kuznetsov, S.A. Kosberg, 
S.P. Izotov and V.A. Okunev, and many other well- 
known engineers and scientists developed a combat 
missile complex with the UR-100 intercontinental 
ballistic missile, which became the forerunner of a whole 
generation of missiles. Their production, commissioning, 
placement on combat duty, warranty supervision and 
maintenance have for decades been the responsibility 
of the Khrunichey Plant and now the Khrunichev 
State Research and Production Space Center under the 
direction of M.I. Ryzhikh and A.I. Kiselev. 

The first launch of the UR-100 missile was made under 
a development flight test program in April 1965, two years 
after the government issued the decree (March 1963) to 
begin work on it. In July 1967, the missile system with the 
UR-100 missile was made operational. In some years, the 
number of the UR-100 ICBMs and their modifications in 
service with the Strategic Missile Forces reached 1,000. 

The UR-100 missile initially had a high upgrade 
potential, which made it possible to create several 
versions of the missile capable of carrying a variety 
of warheads, including the MRV and MIRVed ones, 
and penetrating ABM systems. The UR-100 is justly 
considered to be one of the best series-built ICBMs of 
its generation. 


ROCKET PRODUCTION 


YcvIMAMM KOJUICKTUBOB, BOSTIABIIAeCMbIX reHepasIbHbIM KOHCTpyKTopom OKB- 
23 B.H. Uenomeem, riaBHbIM KOHCTpyKTOpOM Criel[MaIbHO co3faHHoro B Mrax 
dbusmana Ne 1 OKB-23 B.H. byraiickum, paspaOoruuKos u co3qaTemelt CucTeM u 
arperatoB a YP-100 Bo rape c B.IJ. BapmMuysm, H.A. [nornnpm, 
B.U. Ky3sHenosnm, C.A. Koc6eprom, C.I]. U3otoppm, B.A. OkyHeBbIM, IpyruMu 
V3BeCTHBIMM MH>KeHepaMU MU YACHbIMU Ob CO3TaH OoeBOM paKeTHBIM KOMIUIeKC C 
MBP YP-100, Koropas cTaja poqoHavalbHullen Wesoro MOKOeHuA paKeT. A ux 
TIPOM3BOACTBOM, Clavel B IKCIUIyaTallM10, MOCTaHOBKOM paKeTHBIX KOMIUICKCOB Ha 
Oo0eB0e TexypcTBO, TapaHTHMHEIM Hay30poM MU OOciy2xKuBAaHHeM Ha TIpoTsKeHuU 
MHOIrHXx J©CATWIeTHM 3aHMMAaIOTCA CIIeclWMasIMCTbI 3aBOfa, a HbIHe — I KHIIIT um. 
M.B. XpyHwyesa Tog, pyKOBozCTBOM AMpeKTopos M.M. Papxux u A.M. Kucenesa. 
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LlenxtpanbuHbiii Komutet KMCC u Coset Munnctpos CCCP 
MoctaHoBnenve oT 30 mapta 1963 r. N2 389-140 Mocksa, Kpemnb 


O co3sqgaHun pakeTHoro komnnekca YP- 100 


Npugasas ocoGo BaxkHoe 3HayeHne BoopyxeHnio Cogetckou Apmunu paketamn 
€@MNyNbHOrO THNAa C yNPOLWeHHbIM LUaXTHbIM CTapToM, LleHTpanbHbIi Komutet 
KMCC nu Coset Munuctpos Coro3a CCP 

NoctTaHoBnsaioT: 

1. Npnusatb npegnoxenuna... o paspa6otTke B 1963-1964 romax 
A@BTOMAaTN3SUPOBaHHOrO PakeTHOFO KOMMNeKCa C YHUBepCcasIbHbIM u3sAenvemM 
YP-100 amnynbHoro Tuna C ynpOLWeHHbIM LUAXTHbIM CTapTOM Co cneAyIoOLuuMU 
OCHOBHbIMM xXapakTepucTukamnu: 

HanGonbuias AanbHOCcTb CTpenbOb! Ges yyeta BpawjeHna Semnnu 11 000 ko... 


Paspa6ortky yHuBepcanbHon pakertbi YP-100 BecTu Kak B KauecTBe 
OannuctTuyeckon pakeTbi 49 NopaxkeHna HAaSeMHbIX Lene, Tak vu ANA 
NpOTMBOPake THON OGOPOHb! CTpaHbl. 


LlextpanbuHbiii Komutet KNCC 
Coset Munuctpos CCCP 


_ peevteerenpese* 
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TlocraHopjeHue 0 Hayane padot mo YP-100 Ob110 mpuHATo B MapTe 1963 roa, 
a yxe B alipeste 1965 roma ObLI MpousBeAeH ee MepBbI Myck No MporpamMe JIKV. 
B mone 1967 rofa pakeTHbIM KOMMIeKc c paketoiw YP-100 Obi MpuHAT Ha BOOpy- 
2KeHue. B oTfesbHbIe rosbI oOOmlee ucI0 MBP YP-100 u ee Mogu@uKalni B rpytl- 
muposKe PBCH gocturano 1000 enuuuti. 

Ilpu mpoextupopanuu YP-100 B KOHCTpykKIIM10 ObLIM 3a1IOKeHbI TaKHe BO3- 
MOXHOCTH MO MOJePHU3allMN, KOTOPbIe MO3BOMIM CieaTb HECKOJIbKO ee Bapu- 
aHTOB, OCHACTUTb pa3IMIHbIMM OOerosOBKaMN, B TOM YVCIe C pasqeAIOWMMUCA 
VM C yipaBIaeMbIMU OOeBLIMM UaCTAMM, CIOCOOHEIMM MMpeosomeBaTb CMCTeMBI 
TIPO ut.2. Henapom «cotka» cyuTaeTca OJHOK M3 TyaIMx cepuiHbix MBP cpoero 
MIOKOJeHHA. 
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The Central Committee of the CPSU 
and the USSR Council of Ministers 
Decree #389-140 

dated March 30, 1963 

Moscow, Kremlin 


Concerning the development of the UR-100 missile system 


While giving important weight to arming the Soviet Army with ampulized missiles of a 
simplified silo launch, the Central Committee of the CPSU and the USSR Council of 
Ministers decree: 

1. Accept the proposals ... for the development in 1963-1964 of an automated missile 
system with the universal UR-100 missile of an ampulized type and a simplified silo 
launch, featuring the following characteristics: 

— maximum launch range without regard for Earth revolution — 11,000 km... 


The UR-100 universal missile shall be developed both as a ballistic missile for use 
against ground targets and for the antimissile defense of the country. 


The Central Committee of the CPSU 
and the USSR Council of Ministers 


PAKETOCTPOEHUE 


Bnok KP, P,-0205, coctosuyun 

uz P|-0206 + P4-0207 ans BTropon 
cTyneuv paketpi YP-200 

The RD-0205 liquid-propellant rocket engine 
composed of the RD-0206 and the RD-0207 
for the second stage of the UR-200 missile 


XKPZ, PH-0203 (Pf,-0204) 

Ayia NepBonK cTyneHu pakeTb! YP-200 
The RD-0203 (RD-0204) liquid-propellant 
rocket engine for the first stage 

of the UR-200 missile 


4 

~4 Crapt MBP YP-200 ree of 
no nporpamme seTHO- - 
KOHCTPyKTOPCKnx McnbITaHNi. . y 
Kocmogpom Baikonyp 1 va 
Launch of the UR-200 ICBM 4 s 
under a development flight test te3 a 
program. Baikonur cosmodrome “4 


4YEJIOMEN 
Bnagumup Hukonaesuy 
(1914-1984) 


C 1959 r. — reHepanbHbIiN KOHCTpyKTOp 
OKB-52, dunuan koTOoporo pasmewaetca 
B Munax. Nog ero pyKOBos,CTBOM 
co3fatotca cnyTHuku «Monet- 1» 

uv «Mlonet-2», MBP YP-100, YP-200, 

PH «IpoToH», KOCMNYeCKaA KOHCTPYKLINA 
«AnMa3», CTaBLUAA OCHOBOU ANA 
op6uTanbHbx cTaHunn «CanioT». 
Asaxgabi Tepon Couvanuctuyeckoro 
Tpyaa, Naypeat JIEHWHCKON u 
TocygapcTBeHHbIx npemun CCCP. 
Harpa>kgeH natblo opsAeHamy JleHnunHa, 
oOpfeHom OxtTs6pbckon Pesontoumnu 


Vladimir N. CHELOME! 
(1914-1984) 


From 1959, he was general designer 

of the OKB-52 design bureau, which had a 
branch in Fili. He headed the development 
of the Polyot-1 and Polyot-2 satellites, 
the UR-100 and UR-200 ICBMs, 

the Proton LV, and the Almaz space 
station, which served as the basis for the 
Salyut orbital stations. He was twice Hero 
of Socialist Labor and the holder of the 
Lenin and State Prizes of the USSR. 

He was awarded five Orders of Lenin 

and the Order of the October Revolution 


Mpegcegatenb Coseta Munuctpos CCCP A.H. Kocpirnn (kpanHuii cnesa), 
aupextop 3UXa M.N. Pepkux (TpetTui cneBa) 3a oOOcykfeHnem nepcnekTuB 
pa3BuTua 3aBoga 

Chairman of the USSR Council of Ministers A.N. Kosygin (/eftmost) and Khrunichev Plant 
Director M.I. Ryzhikh (third left) discuss the plant’s development prospects 
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Cxembi lWaxTHOW NyCKOBOU ycTaHoBkKn MBP YP-100 

paspa6ortku KouctTpyktopckoro 61opo o6uwero MaLuNHOCTpoeHua 
Cross-sectional view of the silo launcher of the UR-100 ICBM 
developed by the Design Bureau for General Engineering 


PAKETOCTPOEHUE 


PbDKUX 
Muxaun UsaHosny 
(1910-1982) 


Ha saBoge N2 23 B Munax c 1942 Fr. 

B 1961-1975 rr. — aupextop 3U1Xa. Mpu Hem 
BbINYLUEHbI: rAsOTYPOUHHbIe BepToNeTb! — Mu-6, 
Mu-8; MBP YP- 100, YP-200, YP-500; 

PH «MpoTouH-2,-3,-4»; pag nunoTupyembIx CTaHLWi 
«CanloT»; M@exnNaHeTHble aBTOMaTUYeCKNe 
cTaHunn «JlyHa-1—24», «BeHepa-1—9», «Mapc-2-7». 
Tepon Couvanuctuyeckoro Tpyga, Harpa>kKoeH 
Tpema opseHamn JleHuHa u OpseHoM OxTAGpbcKoN 
Pesonrounu 


Mikhail |. RYZHIKH 
(1910-1982) 
A 


He worked at Plant #23 in Fili since 1942. NMepsBas ctyneHb MBP YP-100 
Between 1961 and 1975, he was the director The first stage of the UR-100 ICBM 
of the Khrunichev Plant. In those years, the plant 

manufactured the Mi-6 and Mi-8 gas-turbine 

helicopters; the UR-100, UR-200 and UR-500 

ICBMs; the Proton-2, Proton-3 and Proton-4 launch 

vehicles; a family of the Salyut space stations; and 

the Luna-1 to 24, Venera-1 to 9 and Mars-2 to 7 

interplanetary automatic stations. Hero of Socialist 

Labor, awarded three Orders of Lenin 

and the Order of the October Revolution 


KPA PfH-0233 (PH,-0234) KPA, PH-0216 (PH-0217) ana 2KPA PH-0235 + PH-0236 

1c NepBow cTyneHn pakeTbi YP-100 nepsBou cTyneun paketTpi YP-100 1c BTOPOU CTyneHu pakeTbi YP-100 

The RD-0233 (RD-0234) liquid-propellant rocket The RD-0216 (RD-0217) liquid-propellant rocket The RD-0235 + RD-0236 liquid-propellant rocket 
engine for the first stage of the UR-100 missile engine for the first stage of the UR-100 missile engine for the second stage of the UR-100 missile 
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Maket MBP YP-100 kak BbiCTaBOUHbIN S9KCNOHAT TpaHcnoptuposka KoHTeiHepa c MBP YP-100 u3 xpaHunuiuia GoeBbIx paket 
B OAHOM 143 NomewexnHni HI1O mMawinHocTpoeHna K LUaXTHOU NyCKOBOU ycTaHOBKe 
Mockup of the UR- 100 ICBM on display at NPO Mashinostroeniya The UR-100 ICBM transported in a canister from a missile storage facility 


to a silo launcher 


YcTaHoska & 
KOHTenHepa 
c paketon YP-100 
B WaxTHOe 
nycKOBoe 
yCcTpovcTBo 
B OGHON 
U3 PpaKeTHbIX 
uacten PBCH 
Installation 
of a canister with the 
UR-100 missile into 
a silo at one 
of the units of the 
Strategic Missile 
Forces 


MBP YP-100H Ha MOHTa>KHbIx TenexKax B exe 3aBoya — 
BUG CO CTOPOHb! GOnoKa ABUraTenen NepBon cTyneHu 

The UR-100N ICBM on assembly trolleys in the plant’s workshop — 
view from the first stage engine block 


MBP YP-100H B exe 3aBofa B KOHTeMHEpe C OTKPbITON KpbILUKON — 
BUG, CO CTOPOHbI rOoNOBHONW 4YacTu 

The UR-100N ICBM in the plant’s workshop in a canister with an open lid — 
view from the missile head 


PAKETOCTPOEHUE 


BYTANCKUN 
Bukxtop Hukugmoposuy 
(1912-1994) 


B 1960-19783 rr. — mmaBHbIi KOHCTpyKTOp VU PyKOBOAMTeNIb 
dunuana N2 1 OKB-52 B @unax (Takoe HasBaHve npucBounu 
OKB-23 nocne Bknlo4eHua ero B CocTaB OKB-52 Yenomea). 
Nog ero pykoBosCcTBOM B Munax Benucb paboTbi no 
co3gaHuio MBP YP-100, npoextuposBaHue YP-500, 

(B QByxcTyneHyaToM BapuaHTe BbIBeNla Ha OpOuTy 
TAKENIbIN CNYTHUK «IPOTOH- 1»). CTaHLIMN «CamtoT». 
Tpyw>KabI naypeat TocyfapcTBeHHoON npemuun CCCP. 
Harpa>kgeH opfeHamuy Jlenuna (AByma), KpacHon 
3Be3MbI (A4BymMa) uv Ap. 
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Viktor N. BUGAISKY 
(1912-1994) 


In 1960-1973, he was the chief designer and head of Branch 
#1 of the OKB-52 design bureau in Fili — the name given to 
OKB-23 after it joined the Chelomei-headed OKB-52. 
During his tenure in Fili, the design bureau developed the 
UR-100 ICBM and the UR-500 missile whose two-stage 
modification put into orbit the Proton-1 heavy satellite. 

He was three times awarded the State Prize of the USSR, 
as well as two Orders of Lenin, two Orders of the Red Star 
and other decorations 
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KomaHgubiii NyHKT AMBUSH > PP 
Me@>KKOHTMHEHTAsIbHbIX * ; 


cTpateruyeckux paket rasa , 
Command post of a division " K J“aAHAHbI? 
of intercontinental strategic missiles AYSKT AH BYSUP 


< Komauubiii NyHKT WaxTHOrO Tuna 
B Wexe 3aBOga-usroTOBUTeNnA 
Silo-based command post 
in a workshop of the producing plant 
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Sanyck MBP YP-100 no nporpamme MBP YP-100 HYTTX 

JICTHO-KOHCTPyKTOPCKHx NCNbITaHUn (c pasgensrowjenca ronoBHon 

Launch of the UR-100 ICBM 4aCTbIO C HaBeseHueMm OoeBbIx 

under a development flight test program 6NOkKOB No WensaM) B WaxTHOK 
NyCKOBON yCcTaHoBKe. 


PucyxHok KB «CantoT» 

The UR-100NUTTKh ICBM 
(with multiple independently 
targetable reentry vehicles) 
in a silo launcher. 

Image contributed by 


the Salyut Design Bureau 
TeHepanbHbIii KOHCTpyKTop B.H. Yenomen y g 


| Ha Baiikonype Ha TpvOyHe muita, 

a *, NOCBALLEHHOFO OAHOMY U3 yCnewiHbIxX 3anyCKOB 
we: MBP YP-100 no nporpamme 
JICETHO-KOHCTPyKTOPCKHx NCnbITaHun 

General Designer V.N. Chelomei attending 

a rally in Baikonur following a successful launch 

of the UR-100 ICBM under a development 

flight test program 


PAKETOCTPOEHUE 


KACEJIEB Axatonuii MpaHosny 


SamectuTenb AVpektopa 3VXa no akcnnyatauun (1968) 


Anatoly |. KISELEV 


Deputy Operation Director of the Khrunichev Plant (1968) 


BepxuHaa 4acTb TPaHCNOpTHO-nyCKOBOrO 
KOHTenNHepa MBP YP-100 

Upper part of the UR-100 ICBM 
transport-launch canister 


~4 YcTaHoBkKa NlerKOU 3auMTHON sarnywiku 
Ha KOHTeiHep c MBP YP-100 
nepey npoBefeHnem ee ocmoTpa 
uv npodunaktuyecknux pabot 
B OAHON 13 ANBU3sHi PBCH 
Installation of a light protective plug 
ona canister with the UR-100 ICBM A 
before its maintenance inspection AjexxypHas CMeHa OfHON 13 Yacten PBCH 
at a division of the Strategic Missile Forces Duty shift in a unit of the Strategic Missile Forces 
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Me>KKOHTMHEHTasIbHbIe pakeTb! PBCH B my3ee 
OAHOHW M3 PakeTHbIX 4YacTen 

ICBMs of the Strategic Missile Forces 

in the museum of a missile unit 


BepxuHaa YaCTb TPAHCNOPTHO-NyCKOBOrO & 
KOHTeNHepa MBP YP-100 
Upper part of the UR-100 ICBM 
transport-launch canister 


PAKETOCTPOEHUE 


AbAYEHKO lOpuii Bacunbesny 
(1928-1985) 


SamectuTenb reHepanbHOro KOHCTpykTopa KB «Cano» 
(1965-1985). Jlaypeat JleHvHckon npemun 


Yuri V. DYACHENKO 
(1928-1985) 


Deputy General Designer of the Salyut Design Bureau 
(1965-1985). Holder of the Lenin Prize 


Ha LlenTpanbHOM KOMaHGHOM nyHkTe PBCH 
At the Central Command Post of the Strategic Missile Forces 


KouTponbHbii nyck MBP YP-100H no npognennio rapaHTMnHoro cpoka 9kcnnyaTauMn pakeTbi 
Test launch of the UR-100 ICBM with a view to extending the missile’s warranty period 


y y 
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~< Pacnops>xeHne MpasutenbctBa Poccuiickon Penepaunn NE 2349-P 
oT 16 gexa6pa 1992r., r. MockBa 


1. BosnoxuTb Ha MaluNHOCTponTenbHbii 3aBog MMeHu M.B. XpyHnueBa npoBeseHne pabot 
no co3faHnio Ha Oase cTpaternyecknux GannucTuyeckux pakeT, NSFOTOBJICHHbIX 

9TUM 3aBOAOM UV Nose x*Kalinx JMKBU Aa B CBASN C COKpaljeHveM CTpaTermyueckunx 
HacTynaTesibHbIx BOOpyKeHui, pakeT-HOCuTenen (Ana 3anycKOB KOMMepyecknx 
KOCMU4YeCKHMX annaparToB). 

2. ...1peACcTaBuTb B MpasutenbcTBo PoccuiicKon Penepaunu npeAnoxKeHua 

oO CTponTenbcTBe Ha KocMOApome [Mneceuk CTapTOBOrO KOMMsIeKCa AIS 3SaNyCKOB 
KOMMePp4UeCKKX annaparToB C UCNOMb3OBaHNeM PakeT-HOCUTeNen, COSHaBaeMbIX 
MallUMHOCTPOMTeNbHbIM 3aBOAOM MMeuHu M.B. XpyHvuesa Ha Oase cTpaTernyeckux 
OannuctTuyeckux paket... 


f.n. YepHombpipaAuH 


Government of the Russian Federation Decree #2349-R 
dated December 16, 1992, Moscow 


1. Entrust the Khrunichev Engineering Plant with the task of developing launch vehicles for launching 
commercial spacecraft, on the basis of strategic ballistic missiles made by the plant and subject to 
liquidation pursuant to strategic offensive arms reductions. 

2. ... Submit proposals to the Government of the Russian Federation for building a launch facility at the 
Plesetsk cosmodrome for launching commercial spacecraft using launch vehicles developed by the 
Khrunichev Engineering Plant on the basis of strategic ballistic missiles... 


Chernomyrdin 


Nogrotoska kK cOopkKe pakeTbI-HocuTena «POKOT» B exe pakKeTHO-KOCMNYeCKOoro 3aBoga 
TKHNML um. M.B. XpyHuyesa. Ha nepeguem nnaHe — pasroHHbiii Onok «Bpu3-KM» 
PaketTa-HocuTenb «POKOT» Ha KocMOApOMme [Mlneceuk Rokot launch vehicle prepared for assembly in a workshop of the Space Rocket Plant of the 
Rokot LV at the Plesetsk cosmodrome Khrunichev State Research and Production Space Center. The Briz-KM upper stage in the foreground 
y 


PAKETOCTPOEHUE 


> Paketa-HocuTeb «I Ipoton» 


PaOoTbI Mo MpoeKTMpoBaHWIo paKeTbI-HOCUTeIA 
Ta&Keoro Kyacca YP-500 (co crapToBolt maccoi 
Gombe 500 T), MomyIMBINel BIOCIezCTBUM Ha3sBaHVe 
«IIporoH», HayasMcb elle BecHolt 1961 rona B dusu- 
ame Ne 1 LIK BM (Ha Tepputopun 3aBora B Mussx) 0 
VMHUUMaTHBe UM MO, pyKOBOCTBOM B.H. Yesomes. [pu 
9TOM TIpOeKTHPOBIIMKM MCXOTWIM U3 OCHOBOTIONara- 
TOIeTO MOMOKEHUA O TOM, UTO BCe WIaBHble TeXHOIO- 
TMyeckve M COOpoyuHsie OMepaluu OyAyT BEIMOJHATECA 
3aB010M uM. M.B. XpyHuyesa, OH, 10 CyTH, OyeT MO- 
HOMOJIbHBIM TIPOM3BONMTeeM STOTO HOBOTO HOCH- 
TeJIM, BbIMyCK KOTOporo c caMoro HaYasia TWIaHupo- 
BaJICA KaK KpyMHOCepiHoe, MaccOBOEe IIPOM3BOCTBO. 

B ocHOBy KOMIIOHOBKM pakeTbI-HOCHTeIA seria 
TlakeTHad CXeMa, KAXKJbIM U3 ONOKOB KOTOpOM Mor 
ObI ObITh TOCTaBIIeH MO %*Kee3HOM Topore Ha KOC- 
MOJpPOM, Te Ip MMHMMaIbHOM OObeMe cOopod- 
HBIX paOOT Ha TeXHHYeECKOM KOMIIIeKce 3aBepria- 
JIaCb MOATOTOBKa pakeTHI K 3arlycky. IIpu kaxymelica 
TIPOCTOTe TEXHUYECKUX PellleHHMi KOHCTpyKUMM, OT- 
I€IbHbIX OOPTOBbIX CMCTeM, OJIOKOB, 9JIEMeHTOB 
Obl OGecteyYeH BbICOKMM ypOBeHb HayexHOCTU 
Bcero M3femua. ODTOMy ciocoOcTBOBa BbICOKHI 
WHTeWIeKTyaIbHbI MOTeHWMal KaK CaMMx pa3pa- 
OOTUMKOB, TaK UM BOIIeAWIMX B KOOMepaliuio M0 co- 
30aHMIO paKeTbI-HOCHTeIA OMbITHBIX KOJWICKTUBOB: 
KB 9HepreTuyeckoro MallIMHOCTpOeHMA BO TlaBe C 
B.II. Inyurko — zBuratTesM MepBol CTyMmeHu; BOpO- 
Hexckoro Kb xvMaBTOMaTHKM (riaBHbIii KOHC- 
TpyKTop C.A. Koc6epr, a BnocmegcTBun A.J]. KoHo- 
mlaTOB) — ABUraTeIM BTOpOu U TpeTbeli cTyMeHeH; 
HUM apromatuku u mpudopoctTpoeHua (riaBHbii 
KoHcTpyKTtop H.A. IlumoruH) u OKB 3apona 
«KoMMyHap» (TIaBHbIf KOHcTpyKTop JI.B. Bamatiios) — 
CMCTeMbI yiipaBieHusd; Kb oOmlero MalliiMHocTpoe- 
HMA (MlaBHbIi KOHcTpykKTop B.I]. bapmun) — ctap- 
TOBbIM KOMIIeKc. TexHwuecKMii KOMIIeKc pa3pa- 
OaTHIBaJICA KOOMepallMeu IpexMpuATUMM BO TuIaBe Cc 


dusmanom Ne 2 LKBM (riapupiit KOHCTpyKTop 
B.M. Bapsiiues). 

B cBa3u c HEOOXOAMMOCTBIO HayaTb JIeTHBIe MCIIBI- 
TaHMA HOBOM paKeTbI B 3aJaHHble CPOKH (B COOTBETC- 
TBuu c [locraHopnenuem IK KITCC u CM CCCP — 
B 1965 roy) ObLIO MpMHATO pellieHve OCYLIeCTBUTh ee 
TlepBbIe ITYCKM B ABYXCTyMeHyaTOM BapnaHte. K sTomy 
BpeMeHuU Ha baiikoHype yxe Opium co3sfqaHbr MUK 
(mromanka 92/1) wu BbICOKOaBTOMaTH3MpOBaHHbIi 
CTapTOBbIM KOMIMIeKc (TuIOMayKa 81). 

16 wiona 1965 roma c KocMOo~poMa cocTossIca 
TIepBbIM = =yCIelIHbIl cTapr paKeTbI-HOCMTeI4 
YP-500, KoTopaa BbIBeIa Ha OKOJIO3CMHYIO OpONTy 
HaydHylo KocMMueckyio cTaHuMi0 <IIpoTon-|>. 
B urone Toro xe 1965 roa ObiI0 IpMHATO pellieHue 
O CO3qaHMM TpexcTyMeH4aTOrO BapwaHTa paKeTbI 
YP-500, nonyauBpmen mmdp YP-500K (kocmuyec- 
Kaa). 3aflaHve ObIIO BbITIOJHeHO 3a Ba ropa. 3a 3TO 
2Ke BpeMaA (B COOTBETCTBUM C TEM Xe MOCTAHOBIe- 
Huem) B Kb C.I1. Koponesa 214 HOBO paKeTHI OBL 
pa3pa0oTaH pa3roHHbIii O710K JI. 

Vi yxe 10 mapra 1967 roma nepBoi TpexcTyneH- 
yaTou pakeToit YP-500 c pa3roHHBIM OJ10KOM JI OBIT 
BbIBeeH Ha OPOUTy KOCMMYeCKMM almapaT «Koc- 
Moc-146». Sra ata M cuuTaeTcA HEM pOxTeHuA 
paketTnI-Hocutema «IIpotoH K», c MOMOMIbIO KOTO- 
pol Obl 3allyIleHbI KOCMM4ecKHe almapaThl ce- 
pun «30H», «JIyHa», «Mapc», «Kocmoc»; qomroBpe- 
MCHHbIe OOMTaeMbIe CTaHWMU «Camnor- 1» — «Camor-7», 
OpOMTasIbHBI KoMIIeKc «Mup» u ero MOyJIM, KOC- 
Miuyeckve Monymm MexayHapoqHol KocMuueckKon 
CTaHIMn «3apa» uu «3Be3a». 

B 1996 rogy «IIporou K» Bowtie B YMcIO pakeT- 
HOCHTeIeH, MPWHATHIX DJIA KOMMep4deCKHX 3allyc- 
KOB 3apyOexKHBIX KOCMMUECKHX alimapaTos. Tem ca- 
MBIM Oba OTKPbITa HOBaA cTpaHulla B UCTOpuUu 
3TOM YHUKaJIbHOU paKeThI, SKCIUIyaTalMa KOTOpOM 
TIpososKaeTca yxe Gosee 40 ser. 


Paketa-HocuTenb YP-500 (B AByxcTyneHyaTOM 
BapuaHTe) C KOCMUYeCKON CTaHuNen «Mporon» 
Ha CTapTOBOu nosuuMu nepeg nepBbiM NycKoM. 
Kocmogpom Baiikonyp, nnowayka 81, 1965 r. 
The UR-500 LV (in a two-stage version) with the Proton 
spacecraft on a launch pad before the first launch. 
Baikonur cosmodrome, Site 81, 1965 


Proton Launch Vehicle 


The development of the UR-500 heavy launch vehicle 
(with a launch weight of over 500 t), subsequently designated 
Proton, began in the spring of 1961 at Branch #1 of the 
Central Design Bureau of Machine-Building at the 
premises of the plant in Fili. The developments efforts, 
initiated and headed by V.N. Chelomei, rested on a 
fundamental principle that the Khrunichev Plant would 
carry out all major technological and assembly 
operations. Actually, the plant was intended as the 
monopoly producer of the new launch vehicle scheduled 
for large-scale production. 

The LV layout was based upon a stack-type scheme: 
each unit could be shipped by rail to a cosmodrome 
where the preparation of the LV for a launch could be 
finalized, with a minimum assembly work done. Despite 
the seemingly simple technical solutions of the LV’s 
onboard systems, units and elements, the LV proved to 
be highly reliable. The success was due to the high 
intellectual potential of the designers and the 
experienced development teams that joined their efforts 
for developing the launch vehicle. The cooperating 
enterprises included the Energomash Design Bureau 
headed by V.P. Glushko in charge of the first-stage 
engines; the Voronezh-based Khimavtomatika Design 
Bureau (chief designer S.A. Kosberg and _ later 
A.D. Konopatov) — second and third stages engines; the 
Research Institute of Automation and Instrument- 
Building (chief designer N.A. Pilyugin) and the 
Experimental Design Bureau of the Kommunar Plant 
(chief designer L.V. Balashov) — control systems; and the 
Design Bureau for General Engineering (chief designer 
V.P. Barmin) — launch facility. The engineering and 
service facilities were developed by a group of enterprises 
led by Branch #2 of the Central Design Bureau 
of Machine-Building (chief designer V.M. Baryshev). 

In line with the need to start flight tests of the new 
rocket within the timeframe set by the Central 
Committee of the CPSU and the USSR Council of 
Ministers in their resolution of 1965, a decision was 
made to make the initial launches using a two-stage 
version of the rocket. By that time, an assembly-and- 
test building (Site 92/1) and a highly automated launch 
complex (Site 81) had already been built at the Baikonur 
cosmodrome. 

On July 16, 1965, the first successful launch of the 
UR-500 LV was made from the Baikonur cosmodrome. 
The launch vehicle injected the Proton-1 research space 
station into orbit. In July of the same year, a decision 
was made to develop a three-stage version of the 
UR-500, designated UR-500K. It took two years to 
develop the rocket. Over the same period (in keeping 
with the aforementioned resolution), the design bureau 
headed by S.P. Korolev developed an upper stage, 
designated D, for the new LV. 

On March 10, 1967, the first three-stage UR-500 LV, 
fitted with the D upper stage, successfully orbited the 


Kosmos- 146 satellite. This date is considered the birthday 
of the Proton-K LV which subsequently launched 
spacecraft of the Zond, Luna, Mars and Kosmos series, 
the Salyut-1 and Salyut-7 long-duration space stations, 
the Mir orbital station and its modules, and the Zarya and 
Zvezda space modules for the International Space 
Station. 
In 1996, the Proton-K was included ina list of launch 
vehicles to be used for launching foreign commercial 
satellites. The event opened a new page in the history of 


this unique rocket, which has been in service for more 
than 40 years. 
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ROCKET PRODUCTION 


LlentTpanbuHbii Komutet KIMICC u Coset Munnuctpos CCCP 


NOCTAHOBJIEHUE 


oT 29 anpena 1962 r., 
N° 409-183, Mocksa, Kpemnb 


O paspaGorTke paketb! YP-500 


B yenax co3sgaHua GoeBbIx pakeT CTpaTermyeckoro HasHayeHna, 

...A pakeT-HOCUTenen ANA TAKeNbIX CNYTHUKOB BOCHHOFO Ha3sHayeHnug, KOTOpbIe 
MOryT ObiTb... ACNONb3SOBaHbI ANIA HanbHevWiNx UccnesOBaHM MW OCBOeHVA 
kKOcMN4yeckKoro NpoctpaHctea, LlenTpanbHbi Komutet KMCC u Copet Munuctpos 
Coro3a CCP NOCTAHOBJIAIOT: 

1. Npnuate npegnoxeune... o paspaboTKe MOLJHOK TpexcTyneHyYaTonN 
YHUBepcanbHon paketbi YP-500 B Tpex BapnaHTax: 6oeBON OpO6uTanbHON, GoeBon 
OannuctTuyeckon MeXKKOHTUHEHTANbHOL UM pakeTbI-HOCMTeNA KOCMMYeCKNX 


OGObEKTOB... 


...12. Komunccun Mpesnguyma CosBeta Munuctpos CCCP no BoeHHo- 
NPOMbILUNeHHbIM BONpocam... npegACcTasButTb B LIK KMICC HeoOxogumbie 


npeganoxKeHnga, UCxoAs U3 TOFO, 4TO CO3sfaHne pakeTb! YP-500 aBnaetca 
BaxkKHenwen rocyfapcTBeHHON 3sagayen. 


Llentpanbubii Komutet KMCC 
Coset Munnctpos CCCP 


Central Committee of the CPSU and USSR Council of Ministers 


RESOLUTION 


#409-183 
dated April 29, 1962 
Moscow, Kremlin 


On the Development of the UR-500 Missile 


With a view to developing strategic combat missiles ... and launch vehicles for heavy 
defense satellites which can be ... used for further studies and exploration of the outer 
space, the Central Committee of the CPSU and the USSR Council of Ministers DECREE: 
1. To adopt a proposal ... for developing a powerful UR-500 three-stage universal missile 
in three versions: a combat orbital missile, a combat intercontinental ballistic missile, 

and a spacecraft launch vehicle ... 

... 12. The Commission on Defence Industry Problems of the Presidium of the USSR 
Council of Ministers ... shall present respective proposals to the Central Committee of the 


CPSU, proceeding from the fact that the development of the UR-500 missile is a top- 
priority state task. 


Central Committee of the CPSU 
Council of Ministers of the USSR 


PAKETOCTPOEHUE 


1 


A 

~< B c6opouHom wexe pakeTHO- 
kocmuyeckoro 3aBofa 
Assembly shop at the Space 
Rocket Plant 


ROCKET PRODUCTION 


KAPPACK Bnagumup KoncTaHTHHOBHY 
(1928-2004) 


NepBbiii 3aMecTUTeNb reHepanibHOrO KOHCTpykTOpa 

KB «Cantor» (1964-2004). 

Jlaypeat JIeHnHcKovi npemun, TocyfzapcTBexHo npemuu 
CCCP, npemun Mpasutenbctea PO B obnactu HayKu 

Vl TeXHUKU 


Viadimir K. KARRASK 
(1928-2004) 


First Deputy General Designer of the Salyut Design Bureau 
(1964-2004). 

Holder of the Lenin Prize, the State Prize of the USSR 

and the Prize of the Russian Federation Government 

for Achievements in Science and Technology 


TAMM Angpen AnekcaHaposny 


TnaBublii TexHonor 3uXa (1963-1977). 
Jlaypeat TocyfapcTBexHo npemuu CCCP 


Andrei A. TIMM 


Chief Technologist of the Khrunichev Plant (1963-1977). 
Holder of the State Prize of the USSR 


PAKETOCTPOEHUE 


TPYMAHOB lOpnii Hukonaesny 


[naBHblii BeAyuini KOHCTpykKTOp KB «Cantot» (1962-1969). 
Jlaypeat JIeHvnckon npemuu 


Yuri N. TRUFANOV 


Chief Designer of the Salyut Design Bureau (1962-1969). 
Holder of the Lenin Prize 


Co3qatenu pakeTHOU TeXHNKU — MNaBHbIi KOHCTpyKToOp PH «MpoTtoH» 

B.H. Yenomeii uv paspaG6otunk cucTembI ynpasBneHna PH «Mpoton» H.A. Muniorny 
Rocket developers — chief designer of the Proton LV V.N. Chelomei 

and designer of the Proton LV control system N.A. Pilyugin 


NAP®EHOB Muxann Masnosny 


Samectutenb maBHoro TexHoNora 3uXa (1960-1984). 
Jlaypeat TocynapcrBeHHoi npemun CCCP. 


Mikhail P. PARFENOV 


Deputy Chief Technologist of the Khrunichev Plant (1960-1984). 
Holder of the State Prize of the USSR 
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A 
Kopnyc nepBoi ctyneuu Ha Nunn COOpKy pakeTbI-HocuTens «MpoToH» KOHTpO/IbHbIe NPOBeEPKN ABUraTensa 
The first stage case on the assembly line of the Proton LV nepBon cTyneHu pakeTbi-HocuTensa «MpotToH» 


B Wexe 3aBOga-NsroTOBNTens ABUraTenen Pf-253 
HNO «SHepromaw» um. akagemnuka [nywiko 
Control checks of the Proton LV first-stage engine 
1) — in a workshop of the RD-253 engine-producing plant of the 
Glushko Research and Production Association for Power 
Engineering 


<< Monta annapatypbi, npoBepka u nogroToBKa 
SNeEMECHTOB nepsBon CTyNeHM pakeTbI-HOCHTeNA 
«Mpoton» kK cCOopkKe B OnOK NepBou cTyneHv B Wexe 
PakeTHO-kocmuueckoro 3aBofa 
Installation of equipment, testing and preparation 
of the Proton first-stage engine components for assembly 
into the first-stage unit in a workshop of a Space Rocket 
Plant 


PAKETOCTPOEHUE 


XASAHOBHUY [puropnii AGpamosu4 


TnaBHblii KOHCTpykTop KB «CamtoT» (1994-2002) 


Grigory A. KHAZANOVICH 


Chief Designer of the Salyut Design Bureau (1994-2002) pats or! (© ial | - fe MP ny | 


CJIMBUH Butannii Hukonaesny 


HauanibHik Lexa OKOHYATeNbHON COopKu 3uXa (1965-1976) 


Vitaly N. SLIVIN 


NMepBas crynenb «MpotoHa» B cOope Cc WIeCTbIO KUAKOCTHbIMU 

PpakeTHbIMN ABHraTenamn Pf\-253 B Wexe pakeTHO-kOCMNMYeCcKoro 3aBbofa 
CKHML, um. M.B. XpyHnuesa 

The first stage of the Proton LV assembled with six RD-253 liquid-propellant rocket 
engines in a workshop of the Space Rocket Plant of the Khrunichev State Research 
and Production Space Center 


Shop Superintendent of the Khrunichev Plant 
Final Assembling Department (1965-1976) 


SaBepwatouje onepaunnu no nog”rotoske Gnoka NepBon cryneHn 
PakeTbI-HocuTens «MpoToH» K CTbIKOBKe C GNOKOM BTOpOn cTyneHu 
Final operations to prepare the first-stage unit of the Proton LV 


v for mating with the second-stage unit 
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Nogrotoska kopnycos ABUraTenen nepBouw cTyneHu 
PakeTbI-HocuTensa «Mpoton» k cOopKke 

Preparation of Proton first-stage engine cases 

for assembly 


ROCKET PRODUCTION 


~= BuGponpoyHoctHbie UCnbITaHUA ABUraTesIbHOrO OTCeKa 
BTOpOHW cTyneHy pakeTbi-Hocu Tens «MpoToH» B naGopaTopuu 
LlentTpanbHoro Hay4HO-NCCNeAOBATeNIbCKOLO MUHCTUTyTa 
MawiMHocTpoenna (LIHNMmauw, r. Kopones) 
Vibration survival tests of the engine compartment 
of the Proton second stage in a laboratory of the Central Research 
Institute of Machine-Building (Korolev) 


)KugkoctTHon pakeTHbiii ABUraTenb PH-0210 paspa6oTku 
KoHcTpykTopckoro Gropo xumuyeckoni aBTomMaTNKU 
(KBXA, BopoHex) 408 BTOpON CTyneHn pakeTbI-HOcuUTeNs «MporToH» 
The RD-0210 liquid-propellant rocket engine designed by the Voronezh-based 
Khimavtomatika Design Bureau for the Proton LV second stage 


PAKETOCTPOEHUE 


~< Bropas ctyneub «Mpotona» B yexe pakeTHO-kOCMNYeCKOro 3aB0osa 
TKHMLL um. M.B. XpyHuyesa. Bug, co cTroponb! ABuraTenen 

The second stage of the Proton LV in a workshop of the Space Rocket 
Plant of the Khrunichev State Research and Production Space Center. 
View from the engines 


Bropas ctynenb pakeTbI-Hocu Tens «MporoH» 

Ha IMMUN COOpKH NpucTbIKOBaHa K NepBou cryneHu 
The second stage of the Proton LV on the assembly line 
is mated with the first stage 


v 


B ogfHon 13 naGopatopuni pakeTHO-Kocmuyeckoro 3aBoga & 
In a laboratory of the Space Rocket Plant 4 


. 


A 
Otnuska feTanen B Ky3HeE4YHOM exe 
Casting equipment components in a forge shop 


HOJEJIbMAH 
Akos Bopucosny 
(1906-2002) 


[naBHblii KOHCTpykKTOp 

Kb «Cantot» (1981-1984). 
Jlaypeat TocynapcTBeHHoi 
npemun CCCP 


Yakov B. NODELMAN 
(1906-2002) 


Chief Designer of the Salyut 
Design Bureau (1981-1984). 
Holder of the State Prize 

of the USSR 


BPUTKOB 
Bopnc Feoprvesny 
(1920-1974) 


[naBHblid KOHCTpyKTOp 3uXa 
(1957-1974) 


Boris G. BRITKOV 
(1920-1974) 


Chief Designer of the Khrunichev 


Plant (1957-1974) 


ROCKET PRODUCTION 


A 

Bnok XUQKOCTHOrO pakeTHOro ABuratensa Pf-0212 

B coctaBe P4-0213 + Pf-0214 ana TpeTbei cryneHn 
PakeTbI-Hocu Tena «MpoToH» (paspa6oTunk — KBXA) 
The RD-0212 liquid-propellant rocket engine unit 
composed of the RD-0213 and RD-0214 for the third stage 
of the Proton LV (developed by the Khimavtomatika 
Design Bureau) 


PAKETOCTPOEHUE 
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OEPMMUUYEB Fennagui Amutpuvesny 
TnaByblit cneyanuct Kb «CantoT» (1994 — no H/s). 
Jlaypeat TocyfapcTBexHo npemuu CCCP 


Gennady D. DERMICHEV 
Chief Specialist of the Salyut Design Bureau (since 1994). 
Holder of the State Prize of the USSR 


~< C6opka rupocta6unusupoBaHHon nnaTdopmpi — 
OCHOBHOLO 3JIEMECHTAa CUCTEMb!I ynpaBsICHMA PakeTbI- 
Hocu Tens «MpotToH» — B na6opatopunu HMO astomatnku 
vu npuoopoctpoenuna um. H.A. Muniornva 
Assembly of a gyrostabilized platform, a key element 
of the Proton LV control system, in a laboratory 
of the Pilyugin Research and Production Association 
of Automation and Instrument-Building 


>! SaknioyuntTenbHblie onepalWn NOArOTOBKH K CTbIKOBKe 
TpeTbeu CTyneHn pakeTbI-HOcUTeNs «MpoTOoH» B exe 
pakeTHO-kocmuyeckoro 3aBoga FKHML 

um. M.B. XpyHuyesa 

Final operations to prepare the third stage of the Proton LV 

for mating in a shop of the Space Rocket Plant 

of the Khrunichev State Research and Production Space Center 
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~< Paketa-HocuTenb «MpotoH M» B co6paHHoM VM NOsroTOBNeHHOM 
K 3a€KNIOUNTECJIBHbIM NPOBeEpKaM COCTOAHMM B LIeExe 
PakeTHO-kocmnueckoro 3aBo,a [KHNL um. M.B. XpyHnyuesa 
The Proton M LV assembled and prepared for final checkups 
in a workshop of the Space Rocket Plant of the Khrunichev 
State Research and Production Space Center 


PAKETOCTPOEHUE 


C6opka paketTbI-HocuTena «MpotToH» 

B COOPO4HOM exe pakeTHO-kOCcMuYeCcKoro 3aBo7a 
Assembly of the Proton LV in an assembly workshop 
of the Space Rocket Plant 


A 
O6TekaTenb KOCMNYeCKON rOnOBHON YacTN Ha NMHUNM COOPKU B exe pakeTHO-KOCMNMYeCKOro 3ab0na 
Payload section fairing on the assembly line in a workshop of the Space Rocket Plant 
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O6uMi Bug c6OopoyHoro Lexa pakeTHO-KOCMNYeCKOroO 3aBoga 
General view of an assembly workshop of the Space Rocket Plant 


EE < Paxeta-HocuTent «Mpoton» 

B exe pakeTHO-KOCMMNUeCKOrO 3aBoga 

(BY CO CTOpOHbI ronoBHoro OOTekaTena) 

The Proton LV in a workshop of the Space Rocket Plant 
(view from the nose fairing) 


PAKETOCTPOEHUE 


KAJIMHUH 
Anatonui Anexceesny 


SamectuTenb reHepanbHoro Aupektopa [KHNL — 
A\MpeKTOp pakeTHO-KOCMU4eCKOrO 3aBoga (1994-2004). 
Jlaypeat npemun MpasutenbctBa PO B obnactu HayKu 
Vl TeXHUKM. 


Anatoly A. KALININ 


Deputy Director General of the Khrunichev State Research and 
Production Space Center — Director of the Space Rocket Plant 
(1994-2004). 

Holder of the Prize of the Russian Federation Government 

for Achievements in Science and Technology 


A 
B ogHOon 13 naGopatopui FKHNL um. M.B. XpyHnyuesa 
In a laboratory of the Khrunichev State Research and Production Space Center 


BLIBM «Bucep-3» cuctemb! ynpaBneHnua pakeTbi-HocuTensa «IporoH» 
The Biser-3 onboard computer of the Proton LV control system 


A 

CreHfoBaa oTpaGoTka CucTeMbI ynpaBneHna paketTbi-HocuTens «MpotoH» 
B HNO aBtomatuku vu npuGopoctpoenna um. H.A. Muniornna 

Bench testing of the Proton LV control system in the Pilyugin Research 

and Production Association of Automation and Instrument-Building 


PasroHHbiii Onok «Bpu3-M» nogrotoBned K CTbIKOBKe C TpeTbei CTyneHb!0 PH «MpoTtoH», 
K NpoBepke kpenneuna u HakaTkKe OOTekaTensa KOCMNYeCKON ronoBHON YacTn 

The Briz-M upper stage prepared for mating with the third stage of the Proton LV, 

for a check for attachment security, and for fairing encapsulation 
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Asuratenb P-0146 tpetbei cryneHu 
PakeTbI-Hocu Tena «MpoToH» paspa6oTku KBXA 
The RD-0146 engine of the third stage 

of the Proton LV, developed by the 


Khimavtomatika Design Bureau 


PAKETOCTPOEHUE 


> «PoKor 


PemieHve 0 co3qaHuu HOBOM pakKeTbI-HOCUTeIA 
JIerKOTO kj1acca ObIIO MPMHATO XpyHW4eBIaMM B Ha- 
yasre 90-x ronoB XX Beka. MMenHHo Tora B paMKax 
Jloropopa 0 coKpallleHuu cTpaTerM4eckux Hactyria- 
TeJIbHBIX BOOpyKeHHM pacnopsKeHvuem IIpapu- 
TembcTBa PM Ha MallIMHOCTpOMTeIBHEIM 3aBO MM. 
M.B. XpyHvyesa ObLIM BO3IOXKeHbI PaoorTs! MO U3- 
TOTOBJICHMIO paKeT-HOCHTeeM TIA 3allyCKOB KOM- 
Mepy¥ecKUX KOCMMUeCKHX allMapaToB, MCTIOb3yA 
CHMMaeMBIe C BOOpyKeHUA cTpaTerwueckue Oas- 
JMcTuyeckue pakeTEt PC-18, cepwiiHo BEITTycKaB- 
IIMeCa 3aBOJOM. 

CtTapToBbIii KOMIUIeKC TIA HOBOM paKeTbI-HO- 
CMTeIA, MOMyIMBIeH HasBaHve «PoKOT», ObIIO 
TIpeq1OXKeHO CO3,aTb Ha KocMopome IIneceuk, re 
y2xKe B TeYeHHe MHOFMX JIeT OCYINeCTBIAIMCh WycKu 
M@XKOHTHHEHTAIBHBIX OaWIMCTUYeCKUX paket. C 
1957 no 1964 ro B ceBepHon Taiire B KpaTualiiMe 
CPpOKU ObIIM MOCTpOeHEI CTapTOBbIe U TeXHUdecKe 
TIO3MIIMM WU MOCTaBJIeHbI Ha 60eBOe exyPCTBO pa- 
KeTHbI€ KOMIMUICKChI C MeXKOHTMHEHTAIbHBIMU 
OasWIMcTHYeCKUMU paketamu P-7 u P-7A. Hospiit 
BOCHHBIM OObeKT MOUyIMI yCIOBHOe HaMMeHOBa- 
Hue «AHTapa». 

B 1964—1982 romp Ha 6a3e OObeKTa «AHrapa» 
Obit co3qaH HayyHo-uccreqoBaTesbcKMM MCrbITa- 
TeIbHEIM MONMTOH pakeTHOTO M KOCMMYECKOLO BO- 
opyxkeHua. OcHOBOM TIA TpeoOpa3s0BaHua pakeT- 
HOrO COeIMHeEHUA B UCIIbITATeIbHBIM MOWMTOH 


TIOCIYKUIIM ETO yladHoe reorpaduyeckoe pacos0- 
2KeHMe UM pasHoobpa3ve M60 yxKe pa3sBePpHYTHIX pa- 
Ke€THBIX KOMIVI€KCOB Ha 6a3e pakeT, CO31aHHBIX B 
OKE-1 C.II. Koponesa, 160 BHOBb CO3qaBaeMbIx 
pPaKeTHBIX KomimieKcos OKB M.K. Aurema. 

JlanbHeliliiee pasBuTve Mo MrOHa WO 10 AByM 
HallpaBsleHuaM — 110 pakeTHOM WM KOCMMYeCKON Te- 
MaTuKaM. 

17 mapta 1966 roa cocTossica MepBbIit MycK pa- 
KeTbI-HOocnuTema «BOcCTOK» C KOCMMYeCKUM arinapa- 
Tom «Kocmoc-112» Ha 6opty. C sToro MOMeHTa Ha- 
yaJIOCbh AKTUBHOe MepenpodusupoBanue MomMroHa 
Ha pellieHve KOCMMYeCKHX 3aa4. 

Tlocme mepBoro KOCMMYeCKOTO CTapTa pakeTHBIit 
TlomMrou Mog InecetKom cTall OCHOBHBIM MecTOM 
TIO 3allycKy aBTOMaTHYeCKMX KOCMMYeCKHX armapa- 
TOB, B TO BPeM KaK IIMIOTMpyeMBbIe MOeTHI MposoOI- 
2KaJIM BBIMIOJHATECA C KOCMOZpOMa Bbalikonyp. 

Bprl0op KocMogzpoma IIecelk Ia pa3sMellleHua 
PH «PoxkoT» Ob TIaTeIbHO MpopadotaH. Yxe 
VMMeBINaacd MH*pactpyKTypa MosBouMIa Cc MMHM- 
MaJIbBHbIMM JOpaboTKaMM B MaKCMMaJIbHOM CTemeHu 
MCHOMIb3OBaTb OCHOBHBI€ COOpy2XeHUA MU TeXHOIO- 
TwyecKMe CMCTeMBI OHO MycKOBOM ycTaHOBKU 
cTapTOBOrO KOMIUIeKca paKeTbI-HocuTema «Koc- 
Moc-3M» Ia cTapTOBOroO KOMIIIeKCa paKeTbI-HO- 
cuted «<PoKoT». TexHuueckad NO3MIMA ObLIa pa3- 
MellieHa Ha COOpyxXeHMAX paKeTHOTO KOMIIIeKca 
«L[MKsI0H». 


Rokot 


In the early 1990s, the Khrunichev Plant began 
to develop a new light-class launch vehicle. Pursuant 
to the START Treaty, the Government of the Russian 
Federation entrusted the plant with a task of developing 
a launch vehicle for boosting commercial spacecraft 
into orbit. The LV was to be built on the basis of the 
RS-18 strategic ballistic missiles, which the plant had 
produced earlier and which were now to be withdrawn 
from service. 

It was suggested that a launch complex for the new 
LV, designated Rokot, should be built at the Plesetsk 
cosmodrome, from which ICBMs had been launched 
for many years. The Plesetsk launch pads and spacecraft 
processing facilities were originally built in the northern 
taiga between 1957 and 1964, and missile systems with 
R-7 and R-7A ICBMs were put on combat duty. The 
new military facility was named Angara. 

In 1964-1982, the Research Proving Ground of 
Rocket and Space Armament was established at Angara. 
The reasons behind the conversion of the missile unit 
into a proving ground were its good geographical 
position and the diversity of missile systems developed 
by Korolev Experimental Design Bureau #1 and already 
deployed there, and new missile systems developed by 
the Yangel Design Bureau. 

From then on, the proving ground operated under 
both defense and civilian programs. 

On March 17, 1966, Angara saw the first launch of 
the Vostok LV, which carried the Kosmos-112 satellite. 
That date marked the start of an active reorientation of 
the proving ground to space missions. 

Following the first Vostoklaunch, the Plesetsk ground 
began to be used primarily for launching unmanned 
spacecraft, whereas the Baikonur cosmodrome 
continued to be used for manned spacecraft missions. 

The choice of the Plesetsk cosmodrome for 
launching Rokot LVs was well-grounded. Its 
infrastructure allowed, with minimum or no changes 
whatsoever, the key installations and technological 
systems of a launcher of the Kosmos-3M LV launching 
complex to be used as a launching complex for Rokot. 
The installations of the Tsiklon missile complex served 
as a spacecraft processing facility. 

The assembly-and-test building (ATB) was built by 
the Khrunichev Plant almost anew on the basis of the 
technological equipment and facilities of the Tsiklon LV 
missile complex. The RS-18 launch vehicle (the first two 
stages), upon checking is delivered in a canister from the 
ATB to a launch pad area and mounted onto the launch 
table by means of a service tower hoisting mechanism. 
The canister with the rocket is held vertically on the table 
using the stationary support column with grippers. Then 
a payload unit, i.e. a spacecraft mated with the Briz-KM 
upper stage, is taken to the launch complex. A special 
crane of the service tower is employed to carry out a 
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vertical mating of the payload unit with the launch vehicle 
and the canister. Upon checking the systems and entering 
the launch task, the Rokot LV is ready to take off. 

The first test launches of the Rokot prototypes were 
successfully made from the Baikonur cosmodrome. In 
May 2000, the Rokot LV carrying the Briz-KM upper 
stage injected two mockups of the Iridium spacecraft 
into final orbits with a high level of accuracy, thereby 
laying the foundation for commercial exploitation of 
the Rokot launch vehicle. 

Considering the bitter competition on the 
international market of space services, the Khrunichev 
Space Center and Germany’s Daimler-Benz Aerospace 
GmbH (DASA), one of Europe’s largest aerospace 
companies, in 1994 established a joint venture, 
Eurockot, for the international marketing of Rokot LV 
commercial services. Over the past few years, the joint 
venture has concluded around a dozen contracts, and 
several commercial spacecraft launches for foreign 
customers have been successfully made from the 
Plesetsk cosmodrome. 
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W3 MOHT@&KHO-NCIIbITaTeIbHOrO Kopriyca, 
TiIpakTWYeCKU 3aHOBO CO31aHHOTO xpyHuyeBlaMu 
Ha 6a3e TexHomorMyecKkoro oOopynoBaHua Wu 
CpeyICTB KOMIUIeKca pakeTbI-HocuTema «Ll MkI0H», 
yxe TIpopepeHHad pakeTa-HocuTesb PC-18 (aBe 
TI€pBbIX CTYMeHU) 6e3 TOIOBHOTO OIOKA B MyCKO- 
BOM KOHTeiHepe JOCTaBIAeTCA Ha CTapTOBbIM KOM- 
TWIeKC WM yCTaHaBIIMBaeTCA Ha IYCKOBOM CTOIIe C T0- 
MOIIbIO MeXaHvi3Ma Tloqbema arperata 
oOciyxuBaHua. KonteiHep c pakeToit yiepxkuBa- 
eTCad Ha CTOJIe B BEPTUKaJIBHOM MOsOXKeHUM CTAallH- 
OHAPHOM OMOPHOM KOMOHHOM c 3aXBaTaMH. 3aTeM 
Ha CTapTOBbIit KOMIMIeKC JOCTaBIAeTCH MOTTOTOB- 
JI¢eHHad KOCMM4eCKad TONOBHad YacCTh — KOCMM- 
yeCKUM alllapaT c IIpMCTbIKOBAaHHbIM pa3rOHHbIM 
60KOM «bpv3-KM», BbITIOHAIOWIMM pOlIb Tpe- 
Tbeli CTyMeHU. C MOMOIIIbIO CielMabHOrO KpaHa 
arperaTa OOCiIyxKMBaHMA MpOM3BORMTcA BepTH- 
KaJIbHasd CTbIKOBKa TOJIOBHOTO Oy10Ka C paKeTOH- 
HOCMTeJIeM HM MyCKOBbIM KOHTeitHepoM. Ilocme Tpe- 
OyeMBIX IIpOBePOK M BBeeHUA MOMeTHOTO 3aqaHua 
pakeTa-HOcuTeb «<POKOT» FOTOBA K Iycky. 

Ilepppre WcrIbITaTebHbIe MWycKM O1M3KUx 
TIPOTOTHMMOB pakeTbI-HocuTeA «POKOT» OBI yc- 
TI€IMHO BBITOJIHEHBI C KOCMozpoMa Balikonyp. B 
Mae 2000 roga c KocMogzpoma IInecerk PH «Po- 
KOT» C pa3rOHHbIM OJI0KOM «bpv3-KM>» c BbIco- 
KOM TOUHOCTHIO BbIBEAeCHbI Ha LWeeBbIe OPOMTHI 
Ba MMMTaTOpa KOCMM4eCKHX almapatos «Mpn- 
IyM». TeM CaMBIM Oba 3a1I0%KeHA OCHOBA KOM- 
MepyecKONM 9KCIiIyaTaliMu paKeTbI-HOcHTeIA 
«Pokor». 

Bmecte Cc TeM, YUUTHIBAA CIOKHOCTb paoorTs! Ha 
M@XlyHapOHOM pbIHKe KOCMMYeCKMX yCIIYT, 
TKHIIL umenu M.B. XpyHvyera vu ofHa 43 Kpyn- 
HeiiimMx B Esporte aBvakocmuueckux KOMMaHM — 
TepMaHckag Daimler Benz Aerospace (DASA) B 1994 
TORY 3aperMcTpupoBasM COBMeCcTHOe MpesMpusaTue 
«Eurockot» To MapKeTHHTy 1 KOMMepyeCcKOl 9KC- 
TylyaTaljMu pakeTbl-HocutTema «PoKoT». Ha mpota- 
2KeHMM MOceqHUX JIeT ITO COBMeCTHOe MpezMpu- 
siTMe, B KOTOpOM MecTo DASA 3aHaul KOCMMyecKHi 
KoHIepH EADS Space Transportation, 3aKm10uMI0 
OKOJIO eCATH KOHTpakKTOB, a C KOCMogpoma IIne- 
CeLIK ObIIM ycrieIIIHO OCyIeCTBIEHbI KOMMepyeckue 
3allycKM KOCMMYeCKHX alilapaTOB pa3yIM4HbIx 
cTpaH. 


HEDANBOAA 
AHatonun KoHCTaHTMHOBNY 


B KB «CantoT» —c 1965 r. C 1994 no 2003 r. 

— feHepanbHbI KOHCTpyKTOp KB «CantoT». 
O6ecneuvBan paspaboTky NpoeKTOB CpevCTB 
BbIBeEAGHUA KOCMMYeECKUXx annaparToB: «IPpOTOH 
K», «<MpoToH M», «PoKoT», «AHrapa», pasrOHHOrO 
6noka «Bpu3-M», cosmaHve nepBoro snemeHTa 
MexayHapogHon Kocmu4eckon CTaHuUMn — 
mMogyna OLB, kpvoreHHbix pasrOHHbIx ONOKOB. 
Jlaypeat npemuu MpasutenbctBa PO. 
Harpa>kgeH opseHamnu «S3Hak Moueta» uv «Moyeta» 


Anatoly K. NEDAIVODA 


He has been working for the Salyut Design Bureau 
since 1965. General Designer of the Salyut Design 
Bureau (1994-2003). He supervised 

the development of the Proton kK, Proton M, 

Rokot and Angara launch vehicles, the Briz-M 
upper stage, the FGB module, which served 

as the first element of the International Space 
Station, and cryogenic upper stages. Holder 

of the Prize of the Russian Federation Government 
for Achievements in Science and Technology. 

He was awarded the Order of the Badge of Honor 
and the Order of Honor 


PAKETOCTPOEHUE 


MpuGpitve munuctpa oGopoHb! P® C.B. ABaHosa & 
C MHCNeKWMOHHON NoesyAkon B Mneceuk (2003). 
Cnesa — kKomaHayrowii KOCMNYeCcKuMN BOCcKamMu 
A.H. Nepmunuos (HbIHe — pyKOBOAUTeNb Pockocmoca) 
VU HavasIbHUK KOCMOApOMAa 
reHepa-neitenautT A.A. BawnakoB 
Russia’s Defense Minister S.B. Ivanov visiting Plesetsk 
on an inspection tour (2003). On his left are Commander 
of the Space Forces A.N. Perminov (now the head 
of the Federal Space Agency) and Cosmodrome Chief 
Lieutenant General A.A. Bashlakov 


SHAKOMCTBO MUHUCTpa OOOpoHbi PD 

C.B. ABaHosBa c KOCMNYeCKON TeEXHNKON. 

B nepsom psy cneBa Hanpaso HauasbHiK BOOpyKeHUA 
BC P® - samectutenb MuHuctTpa OO6opoHbi PD 

A.M. Mockosckui, C.B. ABaHos, KomaHaAyIoLuni 
kocmuyeckumn BoncKamn A.H. NepmMuHos. 

NosacHeHna faeT 3amMectTuTenb KOMaHsAYyIOLUeErO 
KOCMN4eCKMMN BOUCKaMiy No BOoopyxKeHnio O.T. Ipomos 
Defense Minister S.B. lvanov gets acquainted 

with space equipment. From left to right in the first row are: 
Deputy Defense Minister and Chief of Armament 

of the Armed Forces A.M. Moskovsky, Defense Minister 
S.B. Ivanov, Commander of the Space Forces 

A.N. Perminov, and Deputy Space Forces Commander 

for Armaments O.G. Gromov (giving explanations) 
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KomaHayrowni KocMMYeCcKuMN BOUCKaMy reHepan-nonKOBHNK 

A.H. Nepmunos (kpaiHnii cnpaBa) AoKNagpbiBaeT MUHUCTpy OGOpoHbi PD 
C.B. UBanosy o nepcnektuBax pasBuTua KocMOo”poma Mneceuk 
Commander of the Space Forces Colonel General A.N. Perminov (/eftmost) 
briefing Defense Minister S.B. lvanov about the growth prospects 

of the Plesetsk cosmodrome 
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pABOUAR KAP 
yAUANDHHKA 4 rHK MO P® 


A 
Wnctpyktax 6oeBoro pacyeta nepeg oyepesHbIM NyckKoM Nepeg nyckom paketTbi-HocuTensa «PoKoT» nognucbiBaetca paboyag kapta 
PpakeTbI-HOCcuUTeNsA «POKOT» HayYasibHnka 1-ro rocyfapcTBeHHoro KocMo”poma MO P® 
Briefing of a combat crew prior to a Rokot LV launch Procedure of signing an operations chart of the chief of the 1st State Cosmodrome 


of the Russian Defense Ministry prior to a Rokot LV launch 


O6cy>kHeHve nepcnekTuvB pasBuTna 
kocmogpoma IMneceuk. Ha nepeguem nnaHe 
3aMeCTMTeNb reHepasbHOro AMNpeKkTopa 
TKHMLL um. M.B. XpyHuyesa U.C. Dognn 
Discussing the future growth plans 

of the Plesetsk cosmodrome. 

In the foreground is Khrunichev Space Center 
Deputy Director I.S. Dodin 


PAKETOCTPOEHUE 


MBAHOB Bnagumup JleouTbesn4 


Samectutenb reHepayibHoro AMpeKTopa 

TKHML um. M.B. XpyHuuesa (1996 — no H/B). 
Tevepan-nonkoBHuk. Komaypyrouwnii BKC (1992-1996). 

Jlaypeat npemun NpasutenbctBa PO B o6nactu HaykM Vl TeXHUKH. 


Viadimir L. IVANOV 


Deputy Director General of the Khrunichev State Research 
and Production Space Center (since 1996). Colonel General. 
Space Forces Commander (1992-1996). 

Holder of the Prize of the Russian Federation Government 
for Achievements in Science and Technology 


HOMMH Uropb Conomonosny 


SamectuTenb reHepanbHoro AMpektopa KHNL, 
vm. M.B. XpyHuyesa — Aupektop 39PKT (1994 — no H/B). 
Jlaypeat npemun NMpasutenbctBa PO 


Igor S. DODIN 


Deputy Director General of the Khrunichev State Research 

and Production Space Center — Director of the Space Hardware 
Operation Plant (ZERKT) (since 1994). 

Holder of the Prize of the Russian Federation Government 
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~< SaBepwariouwme stTanbi COopku KOCMNYeCKON ronoBHon YacTu 
uv ee NOATOTOBKa K CTbIKOBKe C pakeTON-HOCHTeNneM «POKOT» 
Final phases of the payload section assembly and its preparation 
for mating with the Rokot launch vehicle 


PAKETOCTPOEHUE 


CU3OB 
Esrenuii FenHagbesny 


[naBHblii KOHCTpyKTOp TeMb! KPK «PoKoT» 
TKHML um. M.B. XpyHuuesa (2003 — no x/B) 


Yevgeny G. SIZOV 


Chief Designer of the Rokot space launch complex 
of the Khrunichev State Research and Production Space Center 
(since 2003) 


CEPEIMH 
Anexcanap Muxaiinosny 


Aupektop nporpammb! «PoKoT» 

TKHML, um. M.B. XpyHuyesa (1994 — no H/s). 

Jlaypeat TocynapcrBeHHoi npemun CCCP, 

Npemuu NpasutenbctBa PO B o6nactn HaykM VM TeXHUK 


Alexander M. SEREGIN 


Rokot Program Director of the Khrunichev State Research 
and Production Space Center (since 1994). 
Holder of the USSR State Prize and the Prize 
of the Russian Federation Government for Achievements 
in Science and Technology A 
Nogrotoska kK nogAbemy, NOAbeM B BEPTMKasIbHOe NOJIOKeEHME U @ukcayna PpakeTbI-HOCHTeNA 
«POKOT» nepeg CTbIKOBKONU C KOCMUY4eCCKON FONOBHONM YaCcTbIO 
Preparations for the Rokot LV erection, the erection proper, and the Rokot secured in an upright position 
prior to mating with a payload unit 
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~< floctaska kocmunueckon 
ronOBHONW 4actu u3 MUKa 
K depme o6cnyxKuBaHna 
Delivering the payload unit 
from the assembly-and-test 
building to a service tower 
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~< Cxema cCTbIKOBKU 
KOCMN4YeCKON FOnOBHOU 4acTn 
Cc pakeTonw-HocuTenem 
B depme oOcnyxkuBaHna 


Diagram of the launch vehicle 
mating with a payload unit in the 
service tower 
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Kocmuyeckaad ronoBHad YacTb & 
nogroTroBnedHa K nox bemMy 
vw KpenyeHuro 
Cc pakeTonw-HocuTenem 
Payload unit prepared 
for hoisting and mating 
with the launch vehicle 
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~< MpoBepka uv KOHTpONb annapatypbi 1 NyCKOBbIxX CucTeM 
nepes OYepeAHbIM CTapTOM pakeTbI-HOCUTeNA «POKOT» 
Checks and tests of the equipment and launch systems prior 
to a Rokot LV launch 
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PAKETOCTPOEHUE 


Nogbem vu cTbIKOBKa > 


kKocmuyeckon 
FONOBHONM 4acTu 

K pakeTe-HOCUTeNIO 
Hoisting 

of the payload unit 
for mating with 

the launch vehicle 


~< Kocmuyeckaa 


rOnNOBHaA 4aCTb 
COCTbIKOBaHa 

Cc pakeTon- 
HocuTenem 

vu 3adukcupoBaHa 
B OawiHe 
oOcnykuBaHna 
Payload unit mated 
with the launch vehicle 
and secured 

in the service tower 


<< 3aKoHuenHb! 


KOHTPOJIbHbIe 
npoBepku 
PpakeTbi-HOCUTeNA 
uv Kocmuyeckon 
FONOBHOHM 4acTn. 
Hayat oTB0g GawHn 
oOcny>kuBaHna OT 
CcTapToBoro ctona 
Final checks 

of the launch vehicle 
and the payload unit 
are over. The service 
tower retracts from 
the launch table 
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CtapT pakeTbi-Hocutensa «PokoT» Cc KOCMM4eCKUM annapatom Grace 
The Rokot LV carrying a GRACE satellite blastoff 


Mo an rom, 


: ae 4 uv 3adukcupoBana B Oaline oOcnykKuBaHua 
er a Payload unit mated with the launch vehicle and secured in the service tower 


~< Kocmuueckas ronoBHas 4aCTb COCTbIKOBaHa C pakeTON-HOCUTeNemM 


PAKETOCTPOEHUE 


> Pasronubie O10Ku «bpu3» 


B nauase 90-x roqoB Mpouoro cToueTHA B MH- 
Tepecax peaIMv3aluu WoTpeOHocte MunuctepcTBa 
OOOPOHE! MO BbIBeEAeCHMIO TepCieKTUBHbIX KOCMM- 
yeCKUX allllapaToB pa3yIM4HOrTO Ha3HaueHWA, a 
TaKXe BBIMOJIHCHUA BOSMOXHBIX 3apyOeXxKHBIX KOM- 
MepuecKkux 3aKa30B nepex TKHIML 
um. M.B. XpyHuyesa Oba MOCTaBseHa 3aaya CO- 
31aHUA HOBOLO pa3srOHHOroO O10Ka JIA PaKeTbI-HO- 
cuted <[IpoTroH». B cooTBeTCTBUU C TaKTUKO-TeXx- 
HWYeCKMMM 3aaHHAMM pakeTa-HOCHTeJIb C HOBbIM 
pa3srOHHBIM OJIOKOM JOsDKHa Oba OOeCMeYNTh BBI- 
BeleHve KOCMMYeCKMX alllapaToB Ha reocTalvo- 
HapHyro ('CO), BbIcoKOKpyroByto M BbICOKOSIIMI- 
TMYeCKy!IO OPOUTbI; TAaHAeMHOe BbIBeeHWe JBYX 
KOCMMYeCKHX alllapaToB Ha reolepexosHy10 op- 
ONTY UM BbIBeJeHVe TsDKeJIBIX MOJIeE3HbIX Harpy30K (B 
TOM 4MCIe Tpyilbl KOCMMYeCKMX alilapaTOB Ha 
HM3KHe OpOUTE!). 

Hospi pa3roHHbiit OOK, MOUVIMBIIMM Ha3Ba- 
Hue «Bbpu3-M>», co3qaBasica Ha Oa3e yxKe paHee pa3- 
padoTaHHOrO XpyHWyeBlaMM pa3sroHHOrO OjI0Ka 
«Bpu3-KM>», KOTOpbIit K TOMy BPeMeHH yxKe TPYDKIbI 
YCIlelHO BbIBOAM Ha OpOUTHI NOe3HbIe Harpy3KU B 
cocTaBe paKeTbI-HOCHTeJIA JIerTKOrO KyIacca «POKOT». 

OcHOBHBIe COCTaBHbIe KOMIMOHEHTbI KOHCTpyK- 
un «Bpu3a-M» — 9To LeHTpasIbHbIi OOK C TOTWIMB- 
HbIM 0aKOM, J[BUraTesIbHOM yCTaHOBKOM Mu mpHoop- 


HBIM OTC€KOM; JOMOJHMTeIbHEIM TOpOMasIbHbIit 
TOIWIMBHBIM Oak, COpacbIBaeMBIM B MOseTe MOCIe BbI- 
paOoTKU TOMIMBa; HYDKHAA MpoctaBKa, oOecrieqnBa- 
Tollad COMpsKeHUe U pa3syeseHve pa3sroHHoro O10Ka 
C paKeTOM-HOCHTeJIeM M yYHMBepcasIbHbIM TOJIOBHbIM 
oOTeKaTeJIeM. 

«Bpu3-M» mo3BoseT yBesIMYNTb Maccy TosIe3- 
HOM Harpy3KH, BbIBOAUMOM Ha TCO, no 3 T; pu STOM 
OObeM 30HBI MOJe3HOM Harpy3KU MO TONOBHbIM OO- 
TeKaTeJIeM MOXeT JOcTuraTb nouTH 100 m?. BaxHas 
ocoOeHHOCTb — MpvMeHeHve IA pBuraTenelt 
«Bbpu3a» (MapllieBoro HM Malo TATM) CTaHwapTHOro 
MONTOXpaHsAlleroca X%MAKOTO TOMIMBa C BbICOKOM 
TUIOTHOCTHIO, YTO MO3BOMIO CO31aTb OYCHb KOM- 
TIaKTHYI0 UW JIerTKYIO KOHCTpyKIMI0 OaKoB. 

Tlepppii myck pa3roHHoro O70Ka «Bpy3-M» 
Cc pakeTou-Hocutenem <IIporoH K» coctosca 
5 miona 1999 roma, HO 43-3a aBapuu Ha BTOpoOli cTy- 
meHu «I ]poroHa» moet ObLI MpeKpalljeH Ha 427 ce- 
KyHge. Bropomt myck coctossca 6 uioHa 2000 roza. 
«Bpu3-M» ycrelliHo BbIBesI KOCMMYeCKUM alimapaT 
«lopv30HT-45» Ha OpOuTy c 3aaHHbIMU TMapaMet- 
pamu. C Tex Top Hayasacb U MposomKaeTcs ycrell- 
Had 9KCIUIyaTallua pa3roHHoro O0Ka «bpn3-M» 
Cc pakeToli-HocuTesem «IIpoToH», Ha pa3IM4HbIe 
OpOUTHI ObLIM BIBeeCHbI JeCATKM KOCMMYeCKMKX all- 
TlapaTOB BOCHHOLO U rpaxksaHCKOro HasHadyeHua. 


Briz Upper Stages 


In order to meet the demands of the Defense Ministry 
for launching various types of advanced satellites and to 
fulfill foreign commercial orders, the Khrunichev State 
Research and Production Space Center was tasked 
in the early 1990s to develop a new upper stage for the 
Proton launch vehicle. In accordance with the technical 
development plan, a launch vehicle with the new upper 
stage was to be made capable of launching satellites 
into geostationary, high-circular and_high-ellipical 
orbits; ensuring tandem launches of two satellites into 
geostationary transfer orbit and boosting heavy payloads, 
including groups of spacecraft, into low orbits. 

The new upper stage, designated Briz-M, was 
developed on the basis of the Briz-KM upper stage 
previously developed by the Khrunichev Center, which 
had three times successfully put payloads into orbit as 
part of the Rokot light-class launch vehicle. 

The key components of the Briz-M are a core 
module incorporating a central fuel tank, a propulsion 
unit and an equipment bay; an additional toroidal drop 
fuel tank; and a lower adapter ensuring the upper stage’s 
mating with and separation from the launch vehicle and 
a multipurpose fairing. 

The Briz-M is capable of putting into geostationary 
orbit a payload weighing up to 3 t, with the volume of 
payload placed under the fairing increased to about 
100 m3. Another important feature is the use of a 
standard nonvolatile high-density liquid propellant for 
the main and vernier engines of the Briz, which enabled 
the designers to make the fuel tanks light and compact. 

The first launch of the Briz-M upper stage 
integrated into the Proton K launch vehicle, was made 
on June 5, 1999. However, due to a failure in the second 
stage, the flight was terminated at the 427th second. 
The second launch took place on June 6, 2000. 
The Briz-M_ successfully injected the Gorizont- 
45 spacecraft into a preset orbit. Since then, the 
Briz-M upper stage has successfully been used 
with the Proton launch vehicle to put dozens 
of defense and commercial satellites into various orbits. 


MakeT pasroHHoro 
6Onoka «Bpu3-M» 
Mockup of the Briz-M 
upper stage 
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~< Ceapka TpyGonposovos ABuraTenbHON ycTaHOoBKu 
pasroHHoro 6noka «Bpus-M» 
Welding supply pipes of the propulsion unit of the Briz-M upper stage 


Asuratenb P,-0146 
pasroHHoro Onoka «Bpu3s-M» 
The RD-0146 engine of the Briz-M 
upper stage 


~< Jiuuua cepunivoro 
NPONSBOACTBAa PasroHHbix 
6nokosB «Bpu3-M» B yexe 
PpakeTHO-KOcMuueckoro 3aBoga 
CKHML, um. M.B. XpyHnuesa 
Flow line for the production 
of Briz-M upper stages 


in a workshop of the Space Rocket Se 
Plant of the Khrunichev State yy ~ 
Research and Production \ 


Space Center 


PAKETOCTPOEHUE 


MouTaxkHble paGoTb! Ha > 
npu6opHo-ABMTraTenbHOM 
oTceke pasroHHoro O6noKa 

«Bpu3-M» 
PaGoyee mectTo komnnekca ~ BS Assembly operations in the 
KOMaHAHbIX NpuG6opoB <a instrumentation-propulsion 
pasrouHuoro 6noka «Bpus-M» . compartment of the Briz-M 
B exe ONbITHOrO upper stage 
npoussoyctBa Hay4Ho- 
uccnefoBatenbcKoro 
UHCTUTyTa KOMaHAHbIX 
npu6opos u cxema 
rupocta6unusupoBaHHon 
nnatTmopmb! 
Workstation of the control units 
of the Briz-M upper stage 
in a pilot production workshop 
of the Research Institute 
of Control Instruments, 
and diagram of a gyrostabilized 
platform 


CrTbiIkKOBKa LIEHTPanbHOro (NpuGOPpHO-ABMraTeNnbHOrO) OTCeKa pasroHHoro Gnoka «Bpu3-M» 
C TOPONUVAANIbHbIM BONONHUTeCSIBHbIM TONJIABHbIM 6akom 
Mating of the Briz-M central (instrumentation-propulsion) compartment with the additional toroidal fuel tank 
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COKOJIOB 
Muxann Bopucosny 


SamectuTenb reHepanbHOro KOHCTpykTopa KB «CanoT» 
(1997 — no H/B). 

Jlaypeat npemun MpasutenbctBa PO 

B o6nactu HaykW VU TEXHUKM 


Mikhail B. SOKOLOV 


Deputy General Designer of the Salyut Design Bureau 
(since 1997). 

Holder of the Prize of the Russian Federation Government 
for Achievements in Science and Technology 


*~ 


OABbIZOB 
Oner VsaHosny 


TnaBHblii KoHCTpykTop KB «CamoT» 
(2004 — no H/s) 


Oleg |. DAVYDOV 


Chief Designer of the Salyut Design Bureau (since 2004) 


PAKETOCTPOEHUE 


C6opka pasroHHbix 6NOKOB 
«Bpu3-M» B wexe pakeTHO- 
kocmuyeckoro 3asboga FKHML 
um. M.B. XpyHuyesa 

Assembly of Briz-M upper stages 
in a workshop of the Space Rocket 
Plant of the Khrunichev State 
Research and Production 

Space Center 


~< Co6panupii Gnok «Bpus-M>» 
Ha MHUN COOpKH pakeTbI- 
HocuTens «MporToH» 
B COOpo4yuHOM exe FKHML 
uo. M.B. XpyHuyesa 
The assembled Briz-M 
upper stage on the Proton LV 
assembly line in an assembly 
workshop of the Khrunichev 
State Research and 
Production Space Center 


NogrotosBka pasroHHoro 6noKka 
«Bpu3-M>» kK ucnbiITaHuaM 

Ha SNIEKTPOAMUHAMUYeCCKOM 
crenge B IHANVmaw 
Preparation of the Briz-M 

upper stage for tests 

on an electrodynamic stand 

of the Central Research Institute 
of Machine-Building 


A 

PasrouHHbiii Onok «Bpu3-M» B wexe 

Ha IMHUN COOpKH pakeTbi-HocuTensa «MpotToH M» 
nepeg HakaTKON ronoBHoro OGTekaTena 

The Briz-M upper stage on the Proton LV assembly 
line prior to fairing encapsulation 


C6opka pasroHHbix 6noKkos «Bpu3-KM>» ans paketTbi-HocuTensa 
«PokoT» B wexe FKHML um. M.B. XpyHuyesa 
Assembly of Briz-KM upper stages for the Rokot LV in a workshop 
of the Khrunichev State Research and Production Space Center 
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ANNAPATOB development of space stations and spacecraft 
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CO3BAAHUE KOCMNYECKMX CTAHLIUN, KOPABAEN, ANNAPATOB 


> Ilepspie opOutabHbie 
IIMOTHpPyeMble CTaHIHu 


B mpottecce co3qaHuad OTeYeCTBeEHHOM paKeTHO- 
KOCMMYeCKOM TEXHMKM MeExkKy KpyMHeviiimMu Hayd- 
HBIMU, MPOCKTHO-KOHCTpyKTOPCKUMH, MpOM3Borc- 
TBCHHBIMM OpraHv3allwaMM UU mMpesnpuaTuamu 
MIOCTeEMeHHO CIOKMWIMCh pasrpaHvieHusa B Ipeumy- 
II[e¢CTBEHHOM pellileHuu TOM WIM MHOM 3aqaun. Tak, B 
lexax 3aBona uM. M.B. XpyHuyesa (a mo3qHee — 
TKHIIU um. M.B. XpyHuuepa), HaymHad c cepe- 
IMHbI 60-x rogqOB IpoulIoro BeKa, ObLIM MOCTpoeHbI 
opOuTabHble cTaHiMu «AsMa3», «Mup», Bce Ts>Ke- 
JIble MOLYIM, IpetHa3sHaveHHble JIA CTbIKOBKM C Op- 
OUTaIbHBIMM CTAaHIMAMM Ha opOuTe, TpexMecTHbIe 
BO3BpallaeMble alinmapaTer. Ha 9TOM xe Mpeampu- 
TMM ObLIM U3rOTOBIEHbI UM pOCccuiickve 3IeMeHTbI 
MKC — mogyam «3aps> vu «3Be3za». YaacTByA B OL- 
HOM 113 MepBbIX MMJIOTHPyeMBIX OTETECTBEHHBIX MIpo- 
TpaMM, XPyHMYeBIIbI CO3TaIM KOCMMYeCKMM KOMII- 
Jekc «AjIMa3», We10 paspaOOTKM KOTOPOTO B KOHIIe 
1964 roma npeqioxu akazemuk B.H. Yenomeit. 

OcHoBHasdt 3aa4a KOMIMIeKca, 3aKa34MKOM 
KOTOporo BbIcTymMI0 MunuctepcTBo o60poHbt 


\ ATAATA. 


CCCP, cOop palMoTexHuuecKoi MW BUOBOM 
pa3BeZbIBaTeIbHOU MHdopMalwu, ee mpezBapu- 
TelbHad OOpaOoTKa 9KuMaxKeM UM Tocrenyoulat 
Tlepegaya Ha 3emm0. JnutTenbHOcTh dyHKUMOHU- 
pOBaHuA KOMIMIeKca Ha opOnTe u 3ddeKTUBHOCTb 
pellleHHa MOcTaBIeHHBIX 3afay 3aBMceIM OT 9HEp- 
TeTHYeCKUX BOSMOXHOCTeM M UX MOMOMHEHMA, Op- 
TaHW3allMM JOCTaBKM U CMeHBbI 9KUMAaxKel, OOecrIe- 
YeHMA UX HEOOXOAMMBIMH 3allacaMu, CIOCOOHOCTU 
cTaHiMu 9:bdbeKTUBHO paboTaThb He TOJIBKO B IIMJIO- 
TMPyeMOM, HO HM B ABTOMaTMYeCKOM pexumMe. 

OcHoBHOM 6a30 WIA BOMIOMIeHuA B MeTaJUI 
CTOJIb CHOXKHOTO MU MacIuTaOHOTO MpoekKTa CTal 3a- 
Boa uM. M.B. XpyHuyeBa, BEICOKUM Mpou3BOC- 
TBCHHO-TeXHOJOIMYecKMM + MOTeHIMal KOTOporo 
y2xKe TIO3BOJIMJI CO3ZaTb CaMoseTHI Tynomepa u Ma- 
cuileBa, pakeTbl YP-100, YP-200, YP-500. UmMeHHo 
xpyHuyesiiaM B 1969 romy ObuIo MopydeHo TocTpo- 
UTb cTaHwMM «AjIMa3», UX TPAaHCIOpTHBIe Kopaomu 
cHaOxKeHua (TKC) — cnoxHble 20-TOHHbIe MMJIOTH- 
pyeMble almaparnl. 


First Manned 
Space Stations 


In developing the domestic missiles and spacecraft, 
there were some priorities gradually shaped in 
allocating technical assignments among major Russian 
scientific, design and production organizations and 
enterprises. Specifically, starting from the mid-1960s, 
the Khrunichev Plant (later the Khrunichev State 
Research and Production Space Center) built the 
Almaz and Mir space stations, all heavy modules 
designed to dock with spacecraft in orbit, and three- 
seat recoverable vehicles. The same enterprise also 
manufactured Russian elements of the ISS, Zarya 
and Zvezda. While involved in one of the first piloted 
Russian space programs, the Khrunichev Plant 
made the Almaz space complex, which Academician 
V.N. Chelomei proposed to develop at the end of 1964. 

The complex was ordered by the Defense 
Ministry and designed for communications and image 
intelligence collection, preliminary analysis by the crew 
and subsequent forwarding to the Earth. The duration 
of the complex operation in orbit and effectiveness of 
the mission solution depended on its power capacity 
and replenishment, crew delivery and rotation, the 
needed supplies and ability to operate both in piloted 
and automatic modes. 

The Khrunichev Plant was specifically picked up as 
the basis for implementing this complicated large-scale 
project. The high production and technical potential 
had already allowed it to manufacture Tupolev and 
Myasishchev aircraft, as well as the UR-100, UR-200 
and UR-500 missiles. That is why in 1969 it was tasked 
to build Almaz stations and Transport Supply Spacecraft 
(TKS) — sophisticated 20-ton manned spacecraft. 

Under the project, once docked with the Almaz, 
the TKS should supply power and provide orientation 
and control of the complex for a long time, as well as 
lift it to a higher orbit. The TKS was made up of two 
independent modules — a functional cargo block (FGB) 
and a return vehicle (RV). 

By early 1970, the plant made frame structures 
for eight test and two flight orbital stations, but their 
furnishing with instruments and systems, as well as their 
full-scale development testing and manufacture was 
delayed. Therefore the national leadership decreed that 
the technological achievements made under the Almaz 
project be used to develop Salyut orbital stations, which 
would be fitted with systems from manned spacecraft 
that were already being built by the Korolev design 
bureau. Cosmonauts and supplies would be delivered by 
the proven Soyuz spacecraft. 

The strenuous efforts by all workers of the space 
industry made it possible to launch the world’s first 
Salyut long-duration orbital station (DOS-1), using 
the Proton launch vehicle, on April 19, 1971. This date 


DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT 


is considered the birthday of orbital stations. Thus, 
the Soviet Union retained its superiority in manned 
exploration of outer space. 

On April 23, 1971, the Soyuz-10 manned spacecraft 
flew to the station, but it failed to dock with the 
station, and two days later cosmonauts V.A. Shataloy, 
A.S. Yeliseyev and N.N. Rukavishnikov returned to the 
Earth. Another manned spacecraft, Soyuz-11, docked 
to the station in June 1971. The two docked spacecraft 
flew together for three weeks, but during the return 
to the Earth the Soyuz-11 crew of G.T. Dobrovolsky, 
V.N. Volkov and V.I. Patsayev died because of a sudden 
loss of cabin pressure in the Soyuz. The orbital station 
continued to function unmanned until October 11, 
1971, when it was deorbited and sank in the ocean. 

In July 1972, another station, the DOS-2, was 
launched, but the mission failed because of the 
malfunctioning of the Proton launch vehicle. 

In May 1973, the DOS-3 (Kosmos-557 satellite) 
was lifted into orbit, but orientation faults forced a 
decision to bring it down. 

In the meantime, the construction of the Almaz 
manned orbital station and the TKS were underway, 
albeit at a different pace. This was due to the fact that the 
TKS was an absolutely novel spacecraft that was superior 
to both Soyuz and Almaz in terms of capabilities and 
equipment. That was why it was decided to bring crews 
to the Almaz station by Soyuz spacecraft, until the TKS 
was made. 

An essential part of the TKS was a three-seat return 
vehicle (RV). Chelomei ordered the Fili branch of the 
Central Design Bureau of Machine-Building to make 
RV frame structures, thermal protection and life support 
systems, automatic systems, docking mechanisms, and 
other units. The return vehicle was intended to deliver 
and retrieve crews from the station to the Earth and was 
to be capable of making up to ten missions upon the 
restoration of its thermal protective shell. 

For reliability testing, the Fili branch built a mass- 
size evaluation model (LVI) — a full analog of the TKS. 

Full-scale tests of an emergency recovery system 
and the RV were conducted on Site 51 of the Baikonur 
cosmodrome. Between 1974 and 1977, five launches 
were carried out. During the testing, all elements of the 
separation system functioned well, in accordance with 
the launch sequence. After the RV went up to an altitude 
of 2 km, an extraction parachute was actuated, followed 
by a drogue parachute, with three landing parachutes 
released thereafter. All the five launches were a success. 

The first launch of the RV (LVI-1) was made by 
the Proton LV in December 1976. Two spacecraft 
made a single revolution and landed in a designated 
area. Several successful launches were carried out, 
with one of the RVs used for three missions to space 
and backward. 

The first TKS of the Almaz complex, designated 
Kosmos-929, was launched on July 17, 1977. A month 
later, a return vehicle left the spacecraft and landed 


Ilo mpoexty, TKC mocste cTbIKOBKM Cc <AJIMa30M» 
MOT B TeYeHMe JIMTeEIbHOTO BPEMeHH OCYIIECTBIIATS 
9HeprocHaOxKeHve, OpMeHTalMIo U yripaBleHve 
KOMIUI€KCOM, TepeBoy ero Ha Oosee BLICOKYIO Op- 
Outy. KoHcTpykTHBHO TKC coctToss 43 ZByX CaMo- 
CTOSATEIbHBIX MOsyIeu: (byYHKIUMOHAaIbHO-rpy30Boro 
60Ka (WTS) uv BosBpaitaemoro armapata (BA). 

K Hayany 1970 roma 3aBofzYyaHe MocTpousM Kop- 
Tlyca BOCbMM CTEHAOBBIX MU JBYX JIETHBIX OpOUTaIb- 
HbIX CTaHIMU. OHAKO KOMIMIeKTalMa MIpHOopamu 
WM CMCTeMaMH, MOHOMACIITaOHad Ha3seMHad OTpa- 
O0TKa WM UX M3TOTOBIeHHe 3aTATUBaMch. B sTUx yc- 
JIOBMUAX PYKOBOACTBOM CTpaHbI ObLIO IpHHATO pe- 
mleHve — Ha Oa3e TEXHMYECKMX M TEXHOJIOTMYECKUX 
3aqemoB «AjIMa3a» CO3]aBaTb OPOMTaIbHble CTaH- 
muu «CamioT>, <HadMHKOM» K KOTOPBIM CIIKVIM OBI 
CMCTe€MBI YK CTPOMBIIMXcCa «KOpONEBCKOM» cbup- 
MOMt IIMJIOTMpyeMBIX KopaOslei, a TIA JOCTABKM KOC- 
MOHA€BTOB H rpy30B MCMOb30BaIINCh ObI OTPAOOTAH- 
Hble B WoseTax «Coro3bl». 

Baarogapa Tpyty padoTHuKoB Bceli KocMMyeC- 
KOM OTpaciIM MepBad B MUpe TONrOBpeMeHHas oOp- 
OuTaIbHad cTaniMa «CamioT» (TOC-1) Opuia BEIBe- 
eHa Ha opOuTy pakeTol-Hocutenem «IIpoToH» 
19 anpena 1971 roga. OToT TeHb IpMHATO CUUTATb 
«HEM pOxeHia» OpOUTAaIbHBIX CTaHUMi. CoBetc- 
KM IpMoOpuTeT MMIOTUpyeMOro OCBOeHUA KOCMOCAa 
ObLI COxpaHeH. 

23 alipesia K CTaHMM Ob HalipaBseH MMOTU- 
PYeMBIMt KopaOmb «Cor103-10», HO ero CTBIKOBKa CO 
cTaHlMeli He cocTosmacb, u 25 alpesia KOCMOHAaBTHI 
B.A. Iatanop, A.C. Emmcees u H.H. Pykapumnn- 
KOB BepHyJIMCb Ha 3ems0. B w1oHe K «CamoTy» Ipu- 
CTBIKOBayIca «Co103-11». TpexHetesbHbIM COBMeCT- 
HbIM WOUeT COCTEIKOBAHHBIX allMapaTOB IIporties 
ycrielliHO, HO BO BpeMA Mpv3eMIeHuA MpoMs0mma 
pasrepMeTu3auMa «Colo3a» u 9KuTIaxK KOpabia — 
LT. Hooposonsckun, B.H. Bosxos, B.U. Mataes — 
morn. CraHitHa B O€CHMIOTHOM pexuMe (yHKIH- 
oHuposana fo 11 oxTaOpa 1971 roma, Korga Opuia 
cBeyleHa C OpONTHI U 3aTOIIeHa. 

B wrone 1972 rona Obl MpeAMpMHAT 3allycK B 
Kocmoc ctaHimu JIOC-2, KoTopbii 3aKOHUWICA He- 
ylauHo 3-3a aBapun pakeTbI-HocutTema «IIpoToH». 

B mae 1973 roga Ha opOuTy BpIBeneHa JLOC-3 
(MC3 «Kocmoc-557»). OqHako 113-3a BbIABJICHHBIX 
HeMclipaBHOcTel B CUCTeMe OpHeHTallun ObIIO TIpu- 
HATO pellieHve 0 ee 3aTOMIeHUH. 

B To xe BpeMas padoTH Mo MoLzroToBKe OTIC 
«AjMa3» HW TKC mpogomKalMch, XOTA WM CyliecT- 
BeHHO pa3HbIMUM TeMiaMu. TO onpeserAOcb mpe- 
2Kle Bcero Tem, uTo TKC npegctaBian cobol Kayec- 
TBCHHO HOBbIi KOCMMYeCKMM alinapat, MHOrOKpaTHO 
TIPCBOCXOAMBIIMM TO CBOMM BO3MOXHOCTAM VM OC- 


HalleHuio u «Corw3», W craHuMio «AsMa3». Ilo9- 
TOMY ObLIO IpMHATO pellieHue: TO co3sqaHua TKC 
ocTaBky 9kunaxelti Ha OITC «Anma3» mpon3Bo- 
IMTb KK «Corw3». 

IIpu mpoektupopanun TKC BaxkHoe MecTo 3aHH- 
Masia paspaOoTKa TpexMeCTHOrO BOSBpalllaeMOro all- 
tlapata (BA). [Ipuxa3om B.H. Yenomes cbummary 
LIKBM b Onusax nopyyaocb cosfaHve Kopriyca BA, 
CMCTeM TeMIO3allMTHI, XU3HeOOecMeyeHUA, ABTOMAa- 
THKM, Me€XaHM3MOB OTCTBIKOBKM OT TKC wf Apyrux ar- 
peratos. BA J0JDKeH Ob BbITIOIHATS 0 eCATH Moye- 
TOBIIPUBOCCTAHOBJIEHHM ero 3allMTHOUTepMOCTOMKON 
OOOOUKH Mf ObLI WpeqHasHayeH, IO 3aMBICIIy, TIA 1O- 
CTaBKH M BOSBpata Ha 3ems0 skuMAaxKel OTIC. 

B musmane UKBM aa orpadoTku HaqexKHOCTH 
BA ObLI Co3qaH CielMasIbHbIM KOCMM4eCKMH amta- 
paT — sIeTHO-BecoBoe u3femue (JIBM) — nomHEmi 
aHasior TKC no macce M BHeEIIHMM OOBOTaM. 

Ha 51-1 mromlaaKe KocMogzpoma baiikonyp OBuIM 
TIPOBEACHEI HATYPHbIe MCIIbITAHUA CUCTEMBI aBAapU- 
Horo cnaceHua (CAC) u BA — B nepuon c 1974 no 
1977 rox ObmI0 MpoBeszeHO TATb TycKoB. Bo Bpema 
MCHbITAaHMM M0 WTaTHOW WukKIOrpaMMe cpadaTHIBaI 
BCe€ IJIEMeEHTEI CMCTeMbI pa3feneHua u BA nogqHu- 
Majicd Ha BbICOTY OKOIO 2 KM, TaM BBICTpesMBaIICA 
BBITSXKHOM TMapallioT, 3aTeM BbITATMBAICA TOPMO3- 
HOM, Mocse ero pacKpbIBaJIMCb Tp MOCaTOUHBIX Ky- 
Toma. Bce 1aTb IyCKOB MpOuLIM ycrerHo. 

Tlepppm 3anyck BA (JIBUM-1) B Kocmoc pake- 
Tou-HocuTesem «I]poToH» Ob MpoM3BeeH B eKa- 
Ope 1976 roza. JIBpa BA, coBepiiiuB OMHOBUTKOBBIM 
TIOMeT, MPH3eMIMIMCh B 3aaHHOM paltone. B mpo- 
wecce oTpaboTKu BA ObII0 BBITIOJIHeEHO HECKOJIBKO 
YCTI€IIHBIX MyCKOB, IpwueM oH “3 BA ucriomE30- 
BaJICA JIA MOJETOB B KOCMOC (M4 OOpaTHO) TPKE. 

Ilyck mepporo TKC kKommuekca «AjMa3» (Mod 
Ha3BaHvemM «Kocmoc-929») coctosica 17 wionA 
1977 roma. Uepe3 Mecall oT Kopa6sa oTAemMICcH BA 
VM COBepImIM WITaTHOe Mpu3emMseHve Ha MOuMrOH 
mlocanku. ABTOHOMHBIM xe MomeT «Kocmoca-929» 
3aBeplunsca 3 espana 1978 roga nocse ycrewiHoro 
BbIMOJHEHUA MporpaMMBI. 

3aTeM OBUIO MpMHATO pellleHve 3aKPbITb MVJIO- 
Tupyemyro MmporpaMMy «AjIMa3» UW B asIbHeliliem 
BA wcromb30Basicad TOMbKO KaK rpy30BoO3Bpaliiae- 
MBI alimapat. 

Tlepppri 3aryck «AmMa3a» 10 MporpamMe «Ca- 
JHOT> Mpov3pezeH 3 ampema 1973 rofa, a cTraHuMu 
IIPHCBOeCHO HaMMeHOBaHHe «CaioT-2», XOTA OHA TO 
BCeM XapaKTepMcTMKaM MPMHIWMMMaIbHO oTIMYa- 
wlacb OT Hepporo «Camrota» (JTOC-1) (craproBaB- 
maa 29 wuiona 1972 rona LOC-2 u3-3a apapuu pa- 
KeTBI-HOCMTeIa Ha opOuTy He BbIIa U 
HaMMeHOBaHHA He Momyawsa). 


CO3BAAHUE KOCMNYECKUX CTAHLUN, KOPABAEN, ANNAPATOB 


noJIYXUH 
Amutpun Anekceesuy 


(1927-1993) 


Npv npeobpasoBanun OKB-23 B.M. Macuuiesa B dunvan 

Ne 1 LIKBM, Bosrnasnaemoro B.H. Yenomeem, HasHayaeTca 
3aMeCTUTeNeM FlaBHOrO KOHCTpykTopa. C 1969 r. BosrnaBnaeT 
pa6orbI no cosmaHuio JY Sonbuiux nunoTupyeMbIx 
KOCMMYECKMX annapaToB, CTaHUMii, KOCMMYeCKUx Mopysel/, 
TPaHCnopTHbIx KopaGnen cHaOxkeHua. C 1973 r. — HavalibHUK 
ounnvana Ne 1 UKBM B @unax. YuactBopan B coszmaHun 
OpOuTanbHbx cTaHUM «Camo», ucnbiTaHuax PH «MpoToH», 
co3gaHun Komnnekca «Anma3». 

C o6paszopaHvem KB «CantoT» 2.A. Nonyxn HasHayaetca 
€f0 HaY@IbHUKOM VM rlaBHbIM KOHCTpykTopom. B 1988 r. — 
TeHepavbHblit KOHCTpykTOp KB «Cantor». 

Tepo Couvanuctuyeckoro Tpyna, naypeat JIeHvHCKO 

v TocygapcTBexHou npemuin CCCP. Harpaxgex opfeHamu 
Jlenuna uv OxTabpbcKon Pesontounn 


Dmitry A. POLUKHIN 
(1927-1993) 


After the OKB-23 design bureau, headed by V.M. Myasishchev, 
was reorganized into Branch #1 of the Central Design Bureau 
of Machine-Building, headed by V.N. Chelomei, 

he was appointed its Deputy Chief Designer. From 1969, 

he supervised the development of propulsion units for large 
manned spacecraft, stations, space modules, 

and Transport Supply Spacecraft. 

In 1973, he was named to head Branch #1 of the Central 
Design Bureau of Machine-Building in Fili. He participated 

in the development of the Salyut orbital stations and the Almaz 
space complex, and in testing Proton launch vehicles. 

With the establishment of the Salyut Design Bureau, 

he was appointed its head and Chief Designer. In 1988, 

he became General Designer of the Salyut Design Bureau. 
Hero of Socialist Labor; holder of the Lenin and State Prizes 
of the USSR; awarded the Order of Lenin and the Order of the 
October Revolution. 


B aBTOHOMHOM MovleTe, Ha TpHHaaTble CyTKH, 
Korma yxKe Oba MpoBepeHa TOTOBHOCTb K padoTe 
BCeX CHCTeM, MpoOuM30lla pa3srepMeTM3allMa KOp- 
Tlyca uf 28 ampessa cTaHiMa Oba cBeqeHa C OPONTHEI. 

Bosee ycneliHou Oba padoTa B KOCMOCe CcyIezy- 
rollelt CTAaHUMN, 3allylieHHon 25 urons 1974 roza non 
HawMeHoBaHveM «CamioT-3». B wione Ha CTaHIIMIo 
ObLI WOcTaBIeH 9KMMAaxK KOCMOHaBTOB II.P. Mono- 
Bua uf IO.I. Aptioxuua, KoTOpble ycreliHOo BBITIOII- 
HMM MomeTHOe 3ayaHue. OTCHATaA B ToONeTe (boTo- 
TwleHKa JOCTaBIaIach Ha 3emMyI0 B CrelMabHou 
Kalicysle, JJId dero IpMMeHAIach TexHOosorMmuecKkad 
KaMepa JUIad cCOpoca MH*opMallMOHHOTO MaTepualia. 
KocmMonaBTbI BO3BpaTuIMch Ha 3emm10 19 mioms, 
a 23 ceHTAOpa OT CTaHIMM Mo KOMaHye c 3emiIM OBIT 
OTJeIeH BOSBpalllaeMbIM alinapaT c COOpaHHoi!i B T10- 
JIeTe MHopMaliveit, KOTOPbIM COBepIIM Mpu3semse- 
HMe B 3a7aHHOM palioHe. 

B cooTBeTcTBuu c HaMeYeHHOM MporpaMMoii 110- 
Jet «CasioTa-3» MpoqOsDKasIcaA CEMb MeCsIeB VM 3a- 
BeplIMWJICA ero 3aTOTIeHHeM 24 sHBaps 1975 roma. 

26 nexaOpa 1974 roga Ha opOuty Ob BHIBeeH 
«CamoT-4> (JJOC-4), ycrelmHo mpopadoTaBliMii B 
KOCMOCE B TeYeHHe JJIMTeEbHOTO BpeMeHH, peliiad Ha- 
yuHbIe U Tpyrue 3afauu. Pesynstarer nomeTos OTC 
(«AmMa30B») H JIOC, BbINOJHABIUIMX COBepIIeHHO 
pa3IM4Hble IporpaMMbI, HO KOTOPBIM (IIpu ycrierl- 
HOM Hayasle paOorbi Ha opOuTe) MpMCBavBasIOCb B OT- 
KPbITOM MeyaTH OFHO VU TO *Xe HaMMeHOBaHHe — «Ca- 
JHOT>, TO3BOJIAIM HaKalVIMBaTb HEOWCHMMBIM OMbIT U 
MIOYYaTb BAKHbIe HayIHble Pe3yIbTaTBI. 

OuepenHaa OTIC («Camtor-5») Obiia 3amyujeHa 
22 uioHa 1976 roa u padorama B KocMOce JO 8 aB- 
rycta 1977 roma. K Heit ObI0 HalpaBseHo Tpu IKU- 
llaxka KOCMOHaBTOB — 5.B. BostbrHosa u B.M. *Ko- 
jlo6oBa (COBMeCTHbIM MoserT c 6 uioA Mo 24 aBrycta 
1976 rona), B.. 3ynoBa u B.U. PoxgecrBeHcKoro 
(CTBIKOBKa He cocTossiacb) Wu B.B. TopoaTKo u 
1O.H. Ina3kogpa (copMecTHbI MomeT c 7 mo 25 cbes- 
pasa 1977 roma). 

BosppallaeMbIii alimapatT c pe3yIbTaTaMu Mccyie- 
TOBaHMi BepHysica Ha 3emm0 26 dbespansa 1977 rona, 
a CTaHIIMA OCylllecTBMIa CIlycK B OKeaH 8 aBrycTa 
1977 rona. 

Crenyromad opOutaibHad cTaHiMa — nopado- 
TaHHbIit BapuaHT OTIC «Camor-6» yxe c JByMA TH- 
TlaMM CTBIKOBOUHEIX Y3I0B, MOSBOJAIOMIMX MpuCcThI- 
KOBaTbCA K Heli He TONbKO «Co1w3amM» U 
«IIporpeccam», HO M yxe CO32aHHbIM XpyHuyeB- 
aM VM MpOXxOAAWMM MCIIbITaHuA TpaHCIOpTHbIM 
Kopa6OIaM cHaOxeHua (TKC), — 3anmyurena 29 ceu- 
Ta0pa 1977 roma. 

Usroropnenue TKC — 20-ToHHoro muoTH- 
pyeMoro KopaOla, cocTosilero “U3 dyHKIMO- 


normally on the landing range. After successfully 
fulfilling the program, the Kosmos-929 terminated the 
free flight on February 3, 1978. Then it was decided 
to close the Almaz manned flight program and 
subsequently use the return vehicle only for retrieving 
cargoes from space. 

The first launch of the Almaz under the Salyut 
program was made on April 3, 1973. The station was 
named Salyut-2, although it was different from the first 
version of the first Salyut (DOS-1) in many respects 
(the DOS-2, launched on July 29, 1972, did not enter 
the orbit because of a failure in the launch vehicle and 
therefore was given no designation). 

On the 13th day of the autonomous flight, after the 
readiness of all systems had been tested, the space station 
depressurized, and on April 28 the station was deorbited. 

The next station, Salyut-3, launched on June 25, 
1974, was more successful. In July, a launch vehicle 
brought a crew of P.R. Popovich and Yu.P. Artyukhin 
to the station, who carried out the flight mission 
successfully. They took pictures in flight, and the film 
was taken in a special capsule to the Earth by means of 
a technological camera used for information retrieval. 
The cosmonauts returned to the Earth on July 19, while 
on September 23 the return vehicle with the collected 
information was retrieved from the station on command 
from the Earth and landed in a preset area. 

According to the scheduled program, the Salyut-3 
flight continued for seven months, after which the 
station was brought down on January 24, 1975. 

On December 26, 1974, the Salyut-4 (DOS-4) was 
lifted into orbit, where it operated successfully for a long 
period of time, performing scientific and other tasks. 
The results of the flights of the Almaz and DOS stations, 
which carried out different missions but which were 
given in public the same name, Salyut, in case of their 
successful launch, provided specialists with invaluable 
experience and important scientific information. 

Another manned orbital station, Salyut-5, was 
launched on June 22, 1976, and operated until August 
8, 1977. Three crews flew to visit it, specifically 
B.V. Volynov and V.M. Zholobov (joint flight 
from July 6 to August 24, 1976), V.D. Zudov and 
V.I. Rozhdestvensky (they failed to dock with the 
station), V.V. Gorbatko and Yu.N. Glazkov (joint flight 
between February 7 and 25, 1977). 

The RV carrying the research information aboard 
returned to the Earth on February 26, 1977, and the 
station was deorbited on August 8, 1977. 

The next, upgraded version of an orbital station, 
Salyut-6, had two types of docking units allowing 
for docking not only with the Soyuz and Progress 
spacecraft, but also with Transport Supply Spacecraft 
(TKS) that had already been made by the Khrunichev 
Plant and that were undergoing trials. The station was 
launched on September 29, 1977. 

The manufacture of the TKS, a 20-ton manned 
spacecraft composed of a functional cargo block 


DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT 


(FGB) and a return vehicle (RV), required strenuous 
efforts from the plant and numerous basically new 
design, engineering and technological solutions for 
both the FGB and the RV. Unique testing facilities, 
built at the Khrunichev Plant and many other related 
organizations, made it possible to develop and test-run 
a unique spacecraft. The solutions found at the Salyut 
Design Bureau at the time were later widely used in 
developing the Mir space complex and the ISS. 

The first TKS, codenamed Kosmos-929, comprising 
the FGB and the RV, was put into orbit by the Proton 
LV under a development flight test program on July 
17, 1977. The orbital flight continued for 30 days, after 
which, on August 17, the RV was separated and brought 
down on command from the Earth, whereas the FGB 
continued flying for another 211 days. During the 
flight, specialists checked the working efficiency of the 
spacecraft systems, carried out technical experiments, 
tested the RV and its return to the Earth, tested the 
FGB in unmanned flight, and carried out its controlled 
descent to the ocean in a designated area on February 
3, 1978. 

The TKS testing enabled full-scale implementation 
of the Almaz project, the way it was conceived in the 
1960s. However, the national leadership made a decision 
to give up this project in favor of the DOS program, 
thereby reorienting the already ready-made TKSs to 
work with the Salyut-6 and Salyut-7 stations. 

The second-generation long-duration orbital 
station, Salyut-6, was placed into orbit on September 
29, 1977, and operated successfully for almost five 
years. On April 25, 1981, the TKS-2 (Kosmos-1267) 
was launched toward the station. After a test flight and 
separation of the RV for descent, the FGB of the TKS 
successfully docked with Salyut-6 on June 19, 1981, 
assumed control of the 40-ton orbital complex and a 
year later, on June 29, 1982, helped deorbit it. 

On December 19, 1981, during the joint flight of 
the Salyut-6 and Kosmos-1267 (TKS-2), a decision was 
made to terminate the Almaz program and continue 
TKS tests in accordance with the Salyut program. 

On April 19, 1982, the most advanced station of 
the DOS series, Salyut-7, was launched. On March 2, 
1983, another TKS (Kosmos- 1443) was lifted into orbit. 
Eight days later, it docked with the station and delivered 
around 4,000 kg of payload, including 500 kg aboard the 
RV. Cosmonauts V.Ya. Lyakhov and A.A. Aleksandrov 
not only unloaded the TKS, but loaded into the RV 
containers with research materials, instruments and 
pieces of hardware that had worked in space for a long 
time. 

The joint flight of the TKS and the DOS-7 
continued for more than 5 months, during which 
the TKS (by means of the FGB) controlled the 
entire complex. The TKS undocked from Salyut-7 
on August 14, 1983. After that, the spacecraft 
remained in free flight for 10 days. On August 23, 
the RV was separated from the FGB and brought 


HaJIbHO-rpy30Boro O0Ka (MIB) u Bosspaitae- 
Moro armapata (BA), motTpeOoBano oT 
XPYHMUeBIeB 3HAYUTeIbHBIX yCUIMM — HeoOxo- 
MMO 6bIJIO pelliaTb MHOXKECTBO COBEPIIeHHO HO- 
BBIX CJIOKHBIX KOHCTPyKTOPCKMX, MHOKeHEPHEIX, 
TeXHOJOrMYeCcKUX 3ayayu wu mo MLB, u no BA. 
Bpima ccbopMupoBaHa yHWKasbHad cTeHqOBaAt 
6a3a Kak Ha 3aBoze uM. M.B. XpyHuyesa, Tak u 
BO MHOIMX CMe@XHBIX OpraHv3allMAax, MOSBOIUB- 
11ad MOCTpOUTb U OTpaboTaTb YHUKAIIbHBIM KOC- 
Muyeckun anmapat. HaitaeHHble B TOT TMepvor B 
KB «CamtoT» peltieHia 1034qHee IIMpoKo MCMOub- 
30BaJIMCb Ip co3qaHuu U OpOuTaIbHOrO KOMTI- 
mekca «Mup», 1 MexayHapogxHol KocMuyecKkol 
cTaHuun. 

Tleppsrt TKC nog umdpom «Kocmoc-929» B 
coctape OTB u BA Obr BEIBezeH Ha OpOuTy pake- 
Tou-HocutTenem «IIpoToH» B paMKax JIeTHO-KOHC- 
TPYKTOPCKHX McibITaHuit 17 wrona 1977 rona. Ero 
OpOnTaIbHBI MoeT MpomsosDKasicd B TeveHue 30 cy- 
TOK, 3aTeM 17 aprycTa 10 KOMaHye c 3eMJIM TIpon3- 
BeJeHbI OTAeIeHve M crycK BA, a nonet OIB 
Tmuica ee 211 cyrox. B TeyeHve Bcero momeTa 
TIPOBOAMIMCh MpoBepKa paOoTocrocobHocTH cuc- 
TeM, TEXHMYeCKNe JKCMEPUMeHTEI, OTpadoTKa BA u 
ero cllycKa Ha 3emu1i0, UcribitaHua OF B aBTroHom- 
HOM Tosete u 3 cbespana 1978 roma ocymlecTBIeH 
ero yipaBJIAeMbIit CIlyCK B AKBATOPHIO OKeaHa B 3a- 
TaHHOM paiioHe. 

PesynbTaTHI 9TUX UctbITaHui TKC no3sBnommiM 
TIPHCTYMUTb K MOWHOMACIUTAGHON pearu3alMM Wpo- 
ekTa KoMIIeKca «AJIMa3», KaK OH 3a] yMBbIBaJICA B 
60-e roabr. O1HaKO pyKOBOJCTBO CTpaHbI MpuHsAIO 
pellieHue orKasatbca oT OTIC un ocyiiecTBAATh MUI 
oaHY Wporpamuy — JIOC, nepeopuveHtTupoBaB yxe 
roropbie TKC Ha padoty co craHiMamu «CamtoT-6> 
ut «CamioT-7>. 

JlonroppeMeHHasa opOutTaibHad cTaHIMsa BTO- 
poro moKkoneHua «Cam1oT-6» Oba BbIBeeHa Ha Op- 
Outy 29 cenTaOpa 1977 roma u ycnemtHo paOotana 
mouTn 5 set. 25 anpena 1981 roga kK craHtMu Obi 3a- 
mymeH TKC-2 («Kocmoc-1267»). Tlocne aproHom- 
HOFO MCIbITaTeIbHOrO ToseTa U oTAeneHuA BA pA 
cnycka Ob TKC 19 mona 1981 roma ycnentHo co- 
CTbIKOBasICaA C «CamI0OTOM-6», MpMHa Ha ces yr- 
papneHue mouTu 40-TOHHBIM OpOuTaIbHbIM KOMII- 
JIEKCOM, a Yepe3 rox — 29 n1oHaA 1982 roma o6ecneunI 
ero CxO, c OpOuTHI. 

Yxe BO BpeMA COBMeCTHOTO ToOseTa CBA3KU 
«CamioT-6» — «Kocmoc-1267» (TKC-2) 19 nexa- 
Opa 1981 roqa ObIm0 MpuHATO pellieHve MmpeKpa- 
THTb padoTH! 10 MMIOTUpyeMol MporpamMe «Az- 
Ma3>» WM MponwowKuTh wvcnbitanua TKC no 
mporpamMe JJOC «Castor». 


CEMEHOB 
fOpni Nasnosny 


NpesugeHt uv reHepanibHbIii KOHCTpyKTop PKK «QHeprua» 
(1989-2005) 


Yuri P. SEMYONOV 


President and General Designer of the Energia Rocket 
and Space Corporation (1989-2005) 


19 ampensa 1982 roga cocTossca 3amycK camoii 
COBepINeHHOM cTaHiMu cepuu JIOC — «Camtot-7>». 
2 mapta 1983 roga Ha opOuTy OBL BbIBeqeH OYeped- 
Hol TKC («Kocmoc-1443»), KoTopbiii COCTbIKOBAaJICA 
co crane 10 mapta, qoctaBuB oKono 4000 xr 
rpy3a, 500 kr 43 KOTOpbIXx pa3Mellamucb B BA. Koc- 
MOHaBTBI B.41. Jaxon 1 A.A. AnleKCaHIpoB He TOJIBKO 
pasrpy3um TKC, Ho 3aTem wu 3arpy3uM BA KOH- 
TeliHepaMu C MaTepvaslaMu UccieqoBaHuu, mpuoo- 
paMu, SIeMeHTaMM KOHCTpyKIMM, mpopaboTaB- 
INMMMV B KOCMOCEe JJIMTeIbHOe BpeMaA. 

CopmecTHBIM monet TKC c JIOC-7 mpogon- 
xaica Oomee 5 MecaleB, B xofe KoTOporo TKC 
(cpeactBamu Yb) ocytiectBian ympaBreHue BCeM 
KOMIUIeKcoM. PaccTprkoBka TKC c «CamtoTom-7» 
Oba MpoBeyeHa 14 aprycra 1983 roga, mocme 4ero 
Kopaoub 10 qHeli HaxOZVJICA B ABTOHOMHOM MoueTe. 
23 aprycta oT OF b Opt oTseNeH UM cryeH Ha 3eMI10 
(c 350 kr HaydHoro rpy3a) BA, a 19 centa6pa 1983 
Toa B 3aaHHOM palioHe OKeaHa MO KOMaHJe Cc 
3emimM Obit 3aTormmeH Ob. Cranwua xe mpoxon- 
Kayla CBOM Moser. 

OuepeqHoit TKC («Kocmoc- 1686») roropmica kK 
3amlycky K «CamioTy-7» He TONbKO JIA BEIMIOHeHHA 
YMCTO TpaHCHopTHbix 3anay. Ha TKC miannposa- 
JIOCb YCTAaHOBUTb OMTMKO-IICKTpOHHbIM pa3BelbI- 
BaTeJIbHbIM KoMiIeKc «I]MoH-K» tia HaOsOeHuA 
3a Ha3€MHBIMM M MOPCKUMU OOBeEKTaMM. 

Onnaxo 11 espana 1985 rona u3-3a ommOKUH 
LYIla cpa3b c «CamtoroM-7», JeTaBLIeM B Oecin- 
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NAJIIO Baagumup Bnagumuposny 


SamectuTenb reHepanbHoro KOHCTpykTopa KB «CamoT» 
(1968-1992). Jlaypeat JIeHvHcKO npemun 


Viadimir V. PALLO 


Deputy General Designer of the Salyut Design Bureau 
(1968-1992). Holder of the Lenin Prize 


KOBSAPb Buktop AHTOHOBNY 


Tnapublii utKeHep 3uXa (1976-1985) 


Viktor A. KOBZAR 


Chief Engineer of the Khrunichev Plant 
(1976-1985) 


JIOTHOM pexxuiMe, Oba WOTepsHa: Ha CTaHIMU OTKa- 
3ajla ABTOMAaTHKa, HapylliMach Nogz3apsnKa Oydep- 
HbIX OaTapei, OOPTOBbIe CHCTeMbI OOeCTOUMIMCh U 
oTKkmouMMch. Ja cllaceHua CTAaHIMM UM BCel Mpo- 
TrpaMMBbI kK «CasoTy-7» Ha «Coro3e T-13> Oba Ha- 
TipaBieHa cielMabHad IKCIeAMIMA B COCTaBe 
B.A. JbxaHuGexkora u B.IT. Capuupix. 8 wos 1985 rona 
«C0103» COCTEIKOBaJICA C 3AMOPpOXeHHBIM «CasI0- 
TOM-7>» MW B TeveHWe Mecslla KOCMOHABTHI Cea 
TIOUTH HEBO3MOXHOe: peaHUMUpoBasIM CTaHIMIo U 
BOCCTaHOBMIN paboTy ee CMCTeM. 

Bo Bropol momoBpuHe ceHtTaOpa 1985 roga Ha 
CTaHIUMU ObLI YaCTHYHO 3aMeHeH 9KUTIAX: 17 ceH- 
TAOpA Ha Kopadsme «Corw3 T-14> npnosum 
B.B. Bacrorny, I(M. Ipeuxo u A.A. Bosxkos, 
a 25 cenTsOpa Ha «Coro3e T-13» Ha 3emmt0 BepHy- 
smcb B.A. JbxkaHnOexos u IM. Ipeuxo. B.B. Bacto- 
TuH, B.II. Capuusrx u A.A. Bomkos mposomxuin 
padorty Ha cTaHIMM. 

OuepenHolt TKC moa HaumMeHoBaHiem «Koc- 
Moc-1686» ObLI BbIBeqeH Ha opOuTy 27 ceHTaOps 
1986 roa pakeToi-HocuTesem <«IIporoH» u 2 oK- 
TAOPA COCTEIKOBalIca Cc «CamoTOM-7>. OH ocTaBMI 
Ha cTaHM10 Oonee 4300 Kr cheltMabHOrO OOopyl0- 
BaHMAl MM pacXOHBbIX MaTepHasioB (B TOM 4Mcue 1255 Kr 
Hay4HOH alilapatypbl), B ero Gakax OBLTIO Gosee T10- 
JyTopa TOHH TOMIMBa WIA NoAWepxaHua OpOUuTEI 
ONC, ee opventaiuu u cTraOuiu3auMu. TKC cy- 
Ie€CTBeHHO yIyuIIM CUcTeMy 9/IeKTpomuTaHua 
cTaHIMn. 

OgHako 113-3a Oo71e3Hu KoMaHaMpa B.B. Bacto- 
THHa OCHOBHad IKCHeIMUMA Wpopadotama Ha CTaH- 
IMM OTHOCHTeIBHO HezoNro u 21 HosOps TOcpouHo 
BepHyylacb Ha 3emui10. 

Ho pa6dorpi c «Cami0TOM-7» Ha 3TOM He 3AKOHUH- 
mmcb. B 3TO BpeMA B KOCMOCe yxe Haya (byHKIMOo- 
HMpOBaTb MepBbIM OpOUTaIbHBIM KoMIIeKc «Mup». 
6 maa 1986 roma k «Casiory-7> MIpHCTbIKOBaJICA KO- 
padmb «Cor3 T-15», Ha KOTOPOM KOCMOHaBTBI 
JI. Ku3um u B.A. Conopbes copepmimin Mepeset c 
«Mupa». On Ha TKC 3aBepiiMin HeKOTOpsie 43 Ha- 
Me4YCHHBIX paHee IKCIePHMeHTOB, MpoBesM padorel 
B OTKPBITOM KocMoce c cdbepMolt «Mask», 3aKOHCep- 
BMpoBamM «CaIoT-7>» WM BbIMOJHVIM OOpaTHBIit me- 
pezeT Ha craHiMio «Mup». Iloqo6Haa onepaiua 
TIPOBOAM1aCb B KOCMOCE BITepBEIe. 

BrocieaqcTBun ObWIO TIpuHATO pellieHve Mepe- 
BeCTH OpONTasIbHbIM KOMIMUIeKc «CasioT-7» — «Koc- 
Moc- 1686» Ha opOuTy xpaHeHHA, MC MOMOLIbIO JBM - 
raTesIbHOM ycraHoBku TKC x 28 aprycra 1986 roga 
op6uty Noga To 450 kM. 

IIpu omete Ha opOuTe xpaHeHua MpoBOAMINCh 
pecypcHble McibITaHuaA arperaTOB HU CMcTeM, Hay4- 
Hble 9KCIMepMMeHTHI. YiIpaBseHve OCYIMIECTBIAIOCh 


down to the Earth, carrying 350 kg of scientific 
cargoes. On September 19, 1983, the FGB was sunk 
at the designated area on command from the Earth, 
whereas the station continued to fly. 

Another TKS (Kosmos-1686) was ready for a 
rendezvous with the Salyut-7 for more than just a 
supply mission. It was supposed to carry the Pion-K 
optoelectronic reconnaissance complex for surveillance 
over ground and sea-based facilities. 

However, on February 11, 1985, an _ error 
made by the Mission Control Center led to a loss 
of communication with the unmanned Salyut-7. 
As a result, the station’s automatic systems failed, the 
recharging of the buffer batteries stopped, and the 
onboard systems deenergized and switched off. To rescue 
the station and the entire program, a special expedition 
including V.A. Dzhanibekov and V.P. Savinykh was sent 
to the Salyut-7 aboard the Soyuz T-13 spacecraft. On 
June 8, 1985, the spacecraft docked with the frozen 
Salyut-7, and within a month the cosmonauts did the 
impossible — they brought the station back to life and 
restored the performance of the systems. 

In the second half of September 1985, the 
crew was partially replaced. On September 17, 
V.V. Vasyutin, G.M. Grechko and A.A. Volkov arrived at 
the station aboard the Soyuz T-14, and on September 25 
V.A. Dzhanibekov and G.M. Grechko returned to the 
Earth aboard the Soyuz T- 13. V.V. Vasyutin, V.P. Savinykh 
and A.A. Volkov continued to work on the station. 

The next TKS, named Kosmos-1686, was placed 
into orbit by Proton LV on September 27, 1986, and 
docked with the Salyut-7 on October 2. It carried 
special equipment and expendable materials weighing 
more than 4,300 kg, including 1,255 kg of scientific 
equipment. Its tanks accommodated over 1.5 tons of 
fuel needed to sustain the station in orbit, its orientation 
and stabilization. The TKS significantly improved the 
performance of the station’s electric power system. 

However, an illness of flight commander V.V. Vasyutin 
forced the basic expedition to reduce their work aboard 
the station and return to the Earth ahead of schedule, 
on November 21. 

Still the Salyut-7 operation did not stop there. At 
the time, the Mir first manned orbital complex started 
to function in space. On May 6, 1986, cosmonauts 
L.D. Kizim and V.A. Solovyov transferred in the 
Soyuz T-15 spacecraft from the Mir to the Salyut-7. 
They completed some of the previously planned 
experiments, performed spacewalks to work with the 
Mayak truss, mothballed the Salyut-7 and flew back 
to the Mir. That was the first operation of this kind 
ever carried out in space. 

Later it was decided to move the Salyut-7 — 
Kosmos-1686 complex to a different (storage) orbit, 
and on August 28, 1986, the propulsion unit of the TKS 
helped lift the complex to an altitude of 450 km. 

During the flight in the storage orbit, specialists 
conducted endurance tests of assemblies and systems 
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and carried out scientific experiments. The control was 
exercised from the Mission Control Center near the city 
of Yevpatoria. The Center even considered a possibility 
of returning some of the complex elements to the Earth 
aboard the Buran spacecraft. 

However, in December 1989, the TKS power 
system failed, and in 1990 a peak in the solar activity 
led to a sharp slowdown of the station. That was why 
on February 7, 1991, there occurred an uncontrolled 
deorbiting of the Salyut-7 — Kosmos-1686 complex, 
and it ceased to exist. 

After the Almaz and Salyut manned programs were 
closed, the remaining frame structures of two Almaz 
stations were decided to be converted into unmanned 
spacecraft for radar surveillance of the Earth. The 
absence of systems required for a manned flight enabled 
specialists to place a large amount of equipment in a 
spacecraft, including unique radars. 

The first such spacecraft, Kosmos-1870, was 
launched by the Proton LV on July 25, 1987, and 
transmitted high-quality radar and panoramic imagery 
to the Earth for more than two years. 

The second spacecraft, Almaz-1, worked successfully 
from March 31, 1991, to October 17, 1992, transmitting 
images of 10 meter resolution. 

Thereupon the work on the development and 
operation of TKSs and their elements under the original 
programs was over. The principles of approaches, and the 
design, engineering, technological and other solutions 
found during that work were further implemented in 
the development of modules for the Mir orbital station 
and the ISS, as well as other spacecraft made by the 
Khrunichev and other space centers. 


v3 LIYT1a 61u3 r, Esnatopua. Paccmatpupasica axe 
BO3SMOXHbIM BapMaHT BO3BpallleHuA IIEMeHTOB 
KOMII€Kca B Ipy30BOM oTceKe «bypaHa». 

Ho B qexaOpe 1989 roqa Ha KoMIIeKce OTKa- 
3ayla CucTeMa 9JIeKTponutTaHua TKC, aB 1990 rony 
W13-3a IMKa COJIHCYHOM AKTHBHOCTH pe3KO yBeJIM- 
YMJIOCb TOPMOXKeHue cTaHiMu u 7 despana 1991 
rogla Kommiekc «Camiot-7» — «Kocmoc-1686» He- 
KOHTposMpyeMo collet c OpOuTEI MU MpekpaTust 
CBOe CYyLI[eCTBOBaHHe. 

Tlocne 3akpbITHa TMOTUpyeMbIX TMporpaMM 
ONC u JIOC octanucb kopmyca 2Byx cTaHuMi «An- 
Ma3», KOTOpbIe ObLIO HaMedeHO TlepeoOopyOBaTh B 
aBTOMaTMYeCKMe KOCMMYeCKHe armapatbl (KA) pa- 
WMouOKaWMOHHOrO HabmoAeHuA 3emmu. IIpennara- 
JIOCb BMeCTO CMCTeM, CBA3aHHBIX C TIpeObIBaHWeM 
KOCMOHA@BTOB, Ha OecmMIOTHBIX KA pa3MecTUTb 
OobuIOM KOMIMIeKc alilapaTypbl C YHUKasIbHbIMU 
paqMosoKaTopaMu 0630pa 3emimn. 


Ilepppri Tako KA («Kocmoc- 1870») Obi 3amy- 
IeH pakeToM-HocuTesem <IIpoToH» 25 wioma 1987 
Tofla Hl Gosee WByx JIeT MepeaBasl Ha 3eMJIO BLICOKO- 
KayeCTBeHHBble pawMouoKallMOHHble CHUMKU UM Tesie- 
TlaHopaMbI. 

Bropouw KA («AmMa3-1») ycnemrHo padotan 
c 31 mapta 1991 roga mo 17 oxta6pa 1992 roma, 
TlepeqaBpaa dboTorpadun c pa3spelieHvemM OKOJIO 
10 Metpos. 

Ha 9Tom pa6oTEI 10 co3qaHvIO UM MCTIOb30Ba- 
Huo TKC w ux 21eMeHTOB M0 IIpaMOMy Ha3Haye- 
HMIO ObuIM 3aBepmieHbI. HaliqeHHbie MpMHIMIr 
TIOMXOa, KOHCTpyKTOpCKMe, MHXKeHEPHble, TeXHO- 
Jlormueckve MU Apyrve pellieHua MomyyunM cBoe 
TajbHeliliiee pa3BuTHe U Jeri B OCHOBY Co3qaHua 
Moyle Id opOvTambHoro KomiIeKca «Mup» u 
MKC, apyrux KocmuMyeckux alimapaToB, co3faBae- 
MbIxX B TKHIIL um. M.B. XpyHuuesa u B Apyrux 
KOCMMYeCKMX IeHTpax. 
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A 

Cxema nepBou ZonroBpeMeHHON OpO6uTanbHON cTaHuMN 
«CantoT» (4,0C-7K) c TpancnopTHbim kopaGnem «Coro3» 
Drawing of the first long-duration orbital station, Salyut (DOS- 
7K), with the Soyuz transport spacecraft 


MakeT nepsoi FonroBpemMeHHOU OpOutTanbHOn cTaHuMn 
«CantoT» Ha BbICTaBke 

Mockup of the first Salyut long-duration orbital station 

on display at an exhibition 

i 


Lan 


A 
PykoBoguTenu Co3faHusd OTEYECTBEHHOM PakeTHO-KOCMUYECKON TeEXHUKH — 


3amectutTenb Mpegacegatena Copeta Munnctpos CCCP, npeacegatenb 
Komuccunu Coseta MunncTpos no BOeCHHO-NPOMbILUJICHHbIM BONpocam (BINK) 
J1.B. CmupuHos, Munnctp oGuero MaluNHOCTpoeHna (pakeTHO-KOCMMYeCKOnN 
otpacnn) C.A. Adanacbes uv ee co3gatennu — reHepasbHbli KOHCTpyKTOp 

B.H. Yenomenu vu AnpexkTop 3aBo,a um. M.B. XpyHuyuesa A.M. Kucenes 

B Wexe 3aBOa (Ha NepegHeM nNaHe — cneBa HanpaBo) 

Chief executives of the Russian space industry: Deputy Chairman of the USSR Council 
of Ministers and Chairman of the Council of Ministers Commission for Military-Industrial 
Issues L.V. Smirnov, and Minister of General Engineering (the rocket and space industry) 
S.A. Afanasyev; and spacecraft developers: General Designer V.N. Chelomei and 
Khrunichev Plant Director A.|. Kiselev in the plant’s workshop 

(in the first row from left to right) 


Nepsas op6utanbHaa cTaHuna «CantoT» (2OC-7K) 

Ha MOHTaxKHONU Tenexke B MUKe kocmogpoma Bankouyp 
The Salyut (DOS-7K) long-duration orbital station on an 
assembly trolley in the Baikonur assembly-and-test building 
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DKUAKOCTHOU peakTMBHbIi > 
aBuratenb Pf-0225 kocmuyeckoro 
kopa6na «Anma3» CnpoeKTMpoBaH 
B KBXA (r. BopoHe>k) 
The RD-0225 liquid-propellant rocket 
engine for the Almaz spaceship was 
designed by the Khimavtomatika 
Design Bureau (Voronezh) 


a] ~< Bapuautp! BHyTpeHHen 
KOMNMOHOBKU o6opyfoBaHna 
op6uTanbHou nunoTupyemon 
cTaHuynn «AnmMa3». 
KouHcTpykTopamu 
paccmMaTpuBanocb pasnu4unuoe 
pacnono>keHve oTceka Ana 
Kancyyibl cneuMHmopmayuun 
Variants of the internal layout 

of the Almaz manned orbital 
station’s equipment. 

The designers considered 
different locations for the bay 
with a data capsule 


= el er sy 
Mii!" “pa 
, 
| 


Gj 


> " py 


nunoTupyemMonu cTaHuun 
(ONC) «Anmas3» B Wexe, 
Ha MOHT@KHOM cTone 
Assembly of the Almaz 
manned orbital station 

ina workshop 


\ = < COopka op6utTanbHon 
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A 


Cxema c6poca kancynbi cneynuHdopmaunnu c ONC «Anma3», ee cnycka Ha 3emnio u npusemneHuna 
Drawing of data capsule ejection from the Almaz orbital station; its descent to the Earth and landing 


Kancyna cneynHdopmaunnu (KCN) 

ana QocTaBku MaTepnanos c OFC «Anmas3» 
Ha Semnio — nepBbiii B Mupe rpy30B0n 
BOSBpaluaembiii annapat, CHaps»KaemMbin 
Ha op6nTe 9kunNakem CTaHuMNn 

Data capsule for delivering materials from 

the Almaz manned orbital station to the Earth — 
the world’s first cargo return vehicle loaded 

by the station crew in orbit 
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Sarpy3ka cnyckaemoiu Kancynbi 

B ONC «Cantot-3» B MUKe 

Installation of the descent capsule into the Salyut-3 
orbital station in the assembly-and-test building 


y 


A 

Kocmouastp! 11.P. Nonosuy u tO.M. AptioxuH Ha Gopty 
ONC «Cantot-3» (Anma3-2») 

Cosmonauts P.R. Popovich and Yu.N. Artyukhin on board 
the Salyut-3 (Almaz-2) orbital station 


Pa6ouni otcek 3kunaxa ONC «Cantot-3» 
Working compartment of the Salyut-3 orbital station 
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A 

MaketT TpaHcnoptuHoro kopa6na cHaG>keHna, 
COCTbIKOBaHHOroO C BOSBpallaeMbIM annapaTom 
Mockup of a Transport Supply Spacecraft 

docked with a return vehicle 


@ortorpadua Nogmockosbs, cpyenanHaa c OFC «Anmas3» 
Photo of an area near Moscow made from the Almaz manned orbital station 
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Paketa-HocuTenb «Mpoton» c op6uTanbHou nunoTMupyemon cTaHuMen 

VU TpaHcnopTHbiM KopaGnem cHaG>KeHna (COCTbIKOBaHHbIM C BOSBpaljaeMbiIM 
annapatTom) Ha CTapTOBou no3snuMn Ha KOCMOApOMe Bankouyp. 

SakoHyueHa onepalna BEPpTUKAaNINZalWN PakeTbI-HOCHMTeNA 

The Proton LV in an upright position with a manned orbital station 

and a Transport Supply Spacecraft (docked with a return vehicle) 

on the launch pad of the Baikonur cosmodrome 
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B.H. Yenomei c nepsbim 39kunaKem & 
op6utanbHon craHuun «Cantot-3» — 
KOCMOHaBTamu I1.P. Nonosuyem 
v tO.N. AptioxuHbim 
V.N. Chelomei with the first crew of the Salyut-3 
orbital station: cosmonauts P.R. Popovich 
and Yu.N. Artyukhin 


OC «Cantot-4» Ha MOHTaKHOUK TenexKke > 
B MWKe na kocmogpome Baikonyp 
The Salyut-4 long-duration orbital station 
on an assembly trolley in the the Baikonur 
assembly-and-test building 
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~< CrbikoBka oTceka ABuraTenbHON 
yCTaHOBKM CUCTeMbI aBapunHoro 
cnaceHna Cc BOSBpalaeMbiIM 
annapatom TKC Bs MUKe 
Ha kocmogpome Baikonyp (cneBa) 
Mating of the engine compartment 
of the emergency recovery system 
with the return vehicle of the TKS 
in the assembly-and-test building 
of the Baikonur cosmodrome (left) 


~= Nogrotoska K ACNbIT@aHUAM 
CUCTeEMbI aBapnnHoro cnaceHua 
BO3Bpalaemoro annapata 
Ha nnowanke N° 51 kocmogpoma 
Bankonyp (B LeHTpe) 
Preparation for testing 
the emergency recovery system 
of a return vehicle on Site 51 of the 
Baikonur cosmodrome (center) 


~< Bo3spawjaempiii annapat 
TKC B wexe 3aBoga 
um. M.B. XpyHuuesBa (cnpaBa) 
Return vehicle of the TKS 
in a workshop of the Khrunichev 
Plant (right) 


eget 


<4 MyHkyuonanbupiii rpy3oBon GnoK 
(B WeEHTpe) u BO3SBpaljaembin 
annapat (cneBa) TpaHcnopTHoro 
kopa6na cHaG>KeHna Nocne 
U3roTOBNeHNA Ha 3aBoge 
um. M.B. XpyHuyesa 
nepeBeseuHbi Ha UCNbITAaHUA 
B HMO mawmHoctpoenna 
B PeyTosBe 
Functional cargo block (center) and 
the return vehicle (left) 
of the TKS, manufactured 
by the Khrunichev Plant, brought 
to the Research & Production 
Association of Machine-Building 
(NPO Mashinostroeniya) 
in Reutov for testing 
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CrTbikKoBKa oTcCeka ABUraTenbHOn yCTaHOBKH CUCTeMbI aBapunHoro cnaceHnas C BOSBpalulaeMbiM 
annapatom TpaHcnoptHoro kopa6na cHaG>KeHna OFC B MUKe Ha kocmogpome Baiikonyp 

Mating of the engine compartment of the emergency recovery system with the TKS return vehicle in the Baikonur 
assembly-and-test building 


@yxHkKuWMoOHaNbHO-rpy30B0n Gnok (B WeEHTpe) “ BOSBpalijaembii annapat (cneBa) Cc TpPaHCNOpTHbIM 
kopa6Onem cHaG>KeHna Nocne usroTOBNeHuas Ha 3aBore um. M.B. XpyHvyesa nepeBeseubi 

B HNO mauwmuHoctpoeuna B PeyTose iu COCTbIKOBaHbI 418 NPOBeAeHNA NcnbITaHnH c ONC (cnpasa) 
Functional cargo block (center) and the return vehicle (left) of the TKS, manufactured by the Khrunichev Plant, 
brought to the Research & Production Association of Machine-Building (NPO Mashinostroeniya) 

in Reutov and mated for testing with the orbital station (right). 


A 


MouTaKHO-HanagoyHbie pabotb! BHyTpu 
repmMooTceka KOCMNYeCKON CTaHuMN «AnmMas» 

B exe N2 22 3aBoga um. M.B. XpyHvuyesa 
Installation and checkout work inside a pressurized 
compartment of the Almaz space station in workshop 
#22 of the Khrunichev Plant 
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A 

Okunaxk NepBon OCHOBHOU 9kcneguuun ONC «Cantot-5» («Anma3-3») 
kocMoHasBtTb! B.B. Bonbihos uv B.M. )Kono6os B paGouem oTceke cTaHunun 
Members of the first main expedition of the Salyut-5 (Almaz-3) orbital station: 
cosmonauts B.V. Volynov and V.M. Zholobov in the station’s working compartment 
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Nogrotoska aBTomMatTuueckon op6uTanbHOn cTaHynn «Anma3» Nogrotoska kK 3anycky pakeTbI-HocnTensa «MpotToH» 
(uckycCCTBeHHbIN CnyTHMK Semin «Kocmoc- 1870») c aBTomaTuyeckon OpOuTanbHoU CTaHunen «Anma3» 

B MOHT@KHO-UMCIbITaTesIbHOM KOpnyce Ha Kocmoygpome Baikouyp (AC3 «Kocmoc- 1870») Ha crapTtoBonu nosuuun KoOcMOo,pOomMa 
Preparation of the Almaz unmanned orbital station (Kosmos- 1870 satellite) Baiikonyp. Utonb 1987 r. Monet «Kocmoca- 1870» 

in the Baikonur assembly-and-test building npogom«kanca c 25 urons 1987 r. no 30 unions 1989 r. 


Preparations for the launch of the Proton LV carrying the Almaz 
unmanned orbital station (Kosmos- 1870 satellite) on the launch pad 

of the Baikonur cosmodrome. July 1987. The flight of the Kosmos- 1870 
continued from July 25, 1987, to July 30, 1989 
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A 

TeHepanbHbin AupexktTop FKHMLI um. M.B. XpyHnyuesa 

A.U. Kucenes u netTunk-KOCcMOHasBT A.A. JIEOHOB 

Director General of the Khrunichev State Research and Production 
Space Center A.|. Kiselev and Pilot-Cosmonaut A.A. Leonov 


PucyHok op6uTanbHon nunoTupyemoni cTaHunn «Cantot-6» 
C NPMCTbIKOBaHHbIMN (CNeBa VU CnpaBa) aBTOMaTMYeCKuMU 
TpaHCcnopTHbimu kopa6namn «Mporpecc» 

Artist’s illustration of the Salyut-6 manned orbital station docked 


(on both ends) with Progress unmanned cargo spacecraft 
y 


A 


Op6utanbHaa nunoTupyemas cTaHuna «CantoT-6» c npucTbIKOBaHHbIM KopaGnem 
«Co1o3 T» B nonetTe 


The Salyut-6 manned orbital station docked with the Soyuz-T spaceship in flight 
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HOC «Cantot-7» c npucTbIkKOBaHHbIM KopaOnem «Coos T» 

B nonete. Bpipegeua Ha opOuty 19.04.1982 r. 

3a 9 neT nonetTa CTaHuMlo NOCeTMNO BOCeMb CMeHHbIX 
okunaxen. Mpekpatuna cyujecTBOBaHne B 1991 r. 

The Salyut-7 long-duration orbital station docked with the Soyuz-T 
spaceship in flight. The station was put into orbit on April 19, 1982. 
Over the nine years of its flight, it was visited by eight rotating crews. 
The station ceased to exist in 1991 


/ 


Makert op6uTanbHon cTaHunn «Anmas» Ha BAHX. 

Ha nepegHem nsaHe — Kancyna BO3Bpalaemoro annapata 
Mockup of the Almaz orbital station on display at the Exhibition 

of National Economic Achievements in Moscow. In the foreground 
is the return vehicle capsule 


Kocmuyeckas CucTeMa ANCTAHWMOHHOrO 30HAMNpOBaHna Semnun 

Cc Ucnonb3sOBaHvem OopToBoOrO pagMonoKkaTopa C CUHTeESMpOoBaHHON 
anepTypou BbIcoKoro paspeweHua — Komnnekc «AnmMa3-T» 

B OANHOM 113 WexoB HI1O mMawinHOocTpoeHua 

A space system for remote sensing of the Earth by means of an onboard 
high-resolution synthetic aperture radar — the Almaz-T complex in a workshop 
of the Research & Production Association of Machine-Building 

(NPO Mashinostroeniya) 

vy 
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> Muoronesesoi opOuTasbHblii 
NMOTHpyeMbIi KoMIIeKc «Mup» 


Op6utTabHbii MMIoTMpyeMbIM KOMIDIeKc «Mup» — 
3aKOHOMepHoe MposommkKeHue TporpaMM «AJIMa3» 
«CamoT». IIpu co3fqaHvM KOMIIeKca BIepBbIe B 
MUpe ObUI TIpMMeHeH MOJYIbHbIM MpMHMM Hapa- 
IWMBaHMA CTpyKTypbI UM BOSMOXHOCTeM CIOXKHeMMUEH 
KOCMMYecKOM TexHukKM. MuoromeTHaa yctlettHast 
OKcIUIyaTalua MMIOTMpyeMou cTaHiMu, momyyeH- 
Hble pe3yJIbTaTbI, HAKOMICHHBIM OMIT elle Gosee yK- 
pels aBTOPUTeT OTeYeCTBEHHOM KOCMOHABTUKUH. 

CTpouTesIbcTBO xpyHH4eBlaMU BCeX IIEMeCHTOB 
cTaHIIMM, co3qaHve G6a30Boro O0Ka, Mosel 
«KpaHT», <«KsaHT-2», «Kpuctamm», «CieKTp», 
«IIpupoza», ux BbIBOZ, Ha OpOUTy paKeTOM-HOcHTe- 
mem «I]poton» u mociezyroulas padboTta KOCMOHAaB- 
TOB MHOIMX CTpaH MO3BOIMIM peasIM30BaTb MHOTO- 
YMCIICHHbIe KOCMMYeCKMe TporpaMMbl HaydHbix 
ViccueqOBaHUl, PelMTb Maccy pa3IMUHBIX xO3Aalic- 
TBeHHBIX 3aqau. IIpu HakOHeHMM MWIOCKOCTM op- 
OMTHI K 9KBaTOpy 51,6° u BbICOTe MoeTa OKOTIO 400 KM 
Komiulekc «Mup» 1aBasl BO3MOXHOCTb BU3yasIbHO U 
VMHCTpyMeHTasIbHO HaOsIOLaTb OKOIO 95% 3eMHOM 
TIOBepXHOCTH. 


TlepBiii s1eMeHT Oyzyuev opOuTabHO MMI0- 
TMpyeMOM CTaHUMU — Oa3s0BbI OOK — OBL BBIBe- 
eH Ha opOuty 20 despasa 1986 roma, a MOMHOCTHIO 
cbopMupoBaHle KOMIMIeKca OBLIO 3aBepIeHO 26 an- 
pena 1996 roma, Korgqa K CTaHIMM OBL MpUCTHIKO- 
BaH HaydHbIt Monyib «I Ipupona». 

Bonree 15 eT cTaHuwa ABIAIAaCh CMHCTBCH- 
HOM B MMpe KOCMMYeCKOM MaOopaTopuen AIA 
TIPOBepKM UM pealM3alun BaxkKHeMMIMXx HalpaBse- 
Hui ocBoeHua BceneHHon. C 1987 roga Ha cTaH- 
IMM COBMECTHO C OCHOBHBIMM IKMTAaxKaMU pavo- 
TaIM MexTyHaposHble 9KcneqMWMM MOcemeHuA Cc 
yuacTuem acTpoHaBTos Mpanuunu, Cupun, bonra- 
puu, Anonuu, AdraHuctaHa, BemuKoOpuTaHun, 
TepMaHunu, Kas3axctaHa, CIA, KanHanpr, Asc- 
TpuM, pala Wpyrux cTpaH, Bxozs1Mx B Epporeiic- 
KOe€ KOCMMYECKOe areHTCTBO, — Bcero 71 YeTOBeK. 
Bpuro copepiiieHo oKoO 80 BEIXO.OB KOCMOHAaB- 
TOB B OTKPBITHIM KOCMOC JIA BbITOMTHEHUA pa3- 
JIMYHBIX paoor. 

B despane 2001 roa opOuTanbHEI KOoMIIeKc 
«Mup» Obl cBeeH C OpOMTHI MU 3aTOIMIeH. 


Mir Multipurpose 
Manned Orbital Complex 


The Mir manned orbital station was a logical 
follow-up to the Almaz and Salyut programs. Its 
designers were the first in the world to use a modular 
principle of building up the structure and capabilities 
of sophisticated spacecraft. The years-long successful 
operation of the station, the results obtained and the 
experience accumulated increased the reputation of 
Russian cosmonautics still further. 

The construction by the Khrunichev Center of all 
elements of the Mir station, the development of the core 
module and the Kvant, Kvant-2, Kristall, Spektr, and 
Priroda modules, their placement into orbit by Proton 
launch vehicles, and the subsequent work of cosmonauts 
from many countries aboard the station helped implement 
many space programs and carry out a variety of economic 
tasks. The orbital inclination of 51.6 deg and an altitude 
of about 400 km enabled the Mir station to observe 
approximately 95 percent of the Earth’s surface visually 
and instrumentally. 

The core module, the first element of the future 
manned orbital station, was launched into orbit on 
February 20, 1986, and the complex was assembled in 
full on April 26, 1996, when the Priroda module docked 
with the station. 

For more than 15 years, the station remained the 
world’s only space laboratory used for research in major 
areas of space exploration. From 1987, the host crews 
worked aboard the Mir station together with international 
visiting expeditions that comprised a total of 71 astronauts 
from France, Syria, Bulgaria, Japan, Afghanistan, Great 
Britain, Germany, Kazakhstan, the USA, Canada, Austria 
and some other member-countries of the European Space 
Agency. The station crews made about 80 spacewalks 
to carry out a variety of missions. 

In February 2001, the Mir complex was deorbited 
and ceased to exist. 
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~< Basosbii GnoKk 
op6uTanbHoro komnnekca 
«Mup» B nonete 

(BUD CO CTOPOHbI 
CTbIKOBOYHOLO y3sia) 

Core module of the Mir 
orbital station in flight 

(view from the docking unit) 


KUACEJIEB 
Auatonnui UBaHosuy 


C 1975 r. — aupextop 3uXa. B 1993 r. no ero MHULIMaTHBe 
Npouzowno oObegAMHEeHHe 3uXa vu OKB «CanioT» B eAMHbIi 
TKHNL. B 1993-2001 rr. — reHepanbHblii Aupextop FKHML, 
um. M.B. XpyHuyesa. Mog ero pyKOBOACTBOM HaslaKeHO 
cepuiHoe npovsBogctTBo MBP CC-19, usroToBneHbl 
cTaHuMn «Anma3», BA, TKC, craHumu «CanoT», Bce Mogynu 
opOvTanbHoro Komnnekca «Mup», nepBble KOCMM4eCKne 
mogynu MKC — «apa», «SBe3ga». Hayatb! ucnbiTaHna 

PH tsxxenoro («MpoToH M») u nerkoro («PoKoT») Knaccos, 
pasroHHbix 6noKoB «Bpv3-M» uv «Bpv3-KM», Ha4yaTo 
NPOeKTUPOBAHNe YHUBEPCANIbHOM KOCMUYECKON miaTpopMp! 
«Axta», co3maHue PK «AHrapa», pasBepHyTa CeTb 
«TeneKOMcBa3b». Tepoi Couvanuctuyeckoro Tpyga. Jlaypeat 
JlenuucKoui npemuu, npemuu MpasuTenbctea PO B obnactn 
HayKU 1 TEXHUKM, AOKTOP TEXHVUYeCKUX Hayk, NpOdeccop 


Anatoly I. KISELEV 


From 1975 — Director of the Khrunichev Engineering Plant. 

In 1993, on his initiative, the Khrunichev Plant merged with the 
Salyut Experimental Design Bureau into a State Research 

and Production Space Center. 

In 1993-2001 — Director General of the Khrunichev State 
Research and Production Space Center. During his tenure, 

the Center serially produced SS-19 ICBMs, developed and built 
the Almaz stations, a return vehicle, Transport Supply spacecraft, 
Salyut stations, as well as all modules for the Mir orbital complex 
and the first elements of the International Space Station — Zarya 
and Zvezda; tested light and heavy launch vehicles (Rokot and 
Proton-M, respectively) and the Briz-M and Briz-KM upper 
stages; began the development of the Yakhta universal space 
platform and the Angara launch complex; and deployed the 
Telekomsvyaz network. 

Hero of Socialist Labor; holder of the Lenin Prize and the Prize 
of the Russian Federation Government for Achievements 

in Science and Technology 


~ Muorouyeneson 
op6utanbHbii 
nunoTupyembii Komnnekc 
«Mup» B nonete 
The Mir multipurpose 
manned orbital complex 
in flight 
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Ba30Bplit 610K — OCHOBHOE 3BEHO BCerO OPOUTAaIbHOrO KOMITIeKCa, 
oObeAMHATOllIee CTO MONI B CMHbIM KOMIIeKc. CoctaB: MepexosHbIit 
OTCeK C MATbIO MaCCMBHbIMM CTBIKOBOUHBIMH arperaTamMu (OAM OceBOlt 
VW 4eTbIpe OOKOBBIX), paOounMii OTCeK, MPOMexXyTOUHad KaMepa C OHUM 
CTbIKOBOUHBIM arperaToM UM HerepMeTHYHBIM arperaTHbIii oTceK. B 60Ke 
pacnosoxKeHbI OOopyqoBaHve yiipaBIeHMA CiyKeOHBIMM CucTeMaMu 
o6ecneveHHA 2KU3HEeCATCIbHOCTU 9KVMAxKa CTAHIMM M HaydHas ariia- 
patypa, a TakxKe MeCTa JIA OTAbIXa 9KUTIAKA. 

BprBegzeH Ha opOuty 20.02.1986 r 


The core module is the main element of the orbital station, which unites 
its modules into a single complex. Composition: a transfer compartment with 
five passive docking assemblies (one axial and four lateral docking assemblies); 
a working compartment; an intermediate compartment with one docking 
assembly; and a nonpressurized propulsion compartment. The module houses 
equipment controlling life support systems, research equipment, and a living 
area. 

The module was put into orbit on February 20, 1986. 


Ba3ospiii 6nok op6utTanbHoro kKomnsekca «Mup» Bagoebiii 6nok op6utTanbHoro Komnnekca «Mup» 
moctasnexr B LIHAMmaw ana npeanonetHbix ucnbiTaHun B COOpO4uHOM Lexe 3aBoga uM. M.B. XpyHuyesa 
Core module of the Mir orbital station brought Core module of the Mir orbital station 

to the Central Research Institute of Machine-Building in an assembly workshop of the Khrunichev Plant 


for preflight testing 
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Bu6popecypcubie ucnbitanua Oasocoro 6noka B LIHANmMaw 
Vibration and durability testing of the core module 
at the Central Research Institute of Machine-Building 


Basosbiii 6nok Npoxogut npoBepky B NaGopaTOopHoM p> 
3ane BuOpauNoHHbix ucnbitaHui LIHAVmaw. 
(BHusy cneBa — GasoBbiii GnOK, CnpaBa B CTanene — 
conHeuHaa Oatapea Onoka) 
Core module (bottom left) undergoing vibration testing 
in the laboratory room of the Central Research Institute 
of Machine-Building. (Right: a solar array of the module 
in the assembly jig) 
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Sanyck 6asoBoro Gnoka OpO6uTanbHOro kKomnnekca 
«Mup» paketoi-Hocutenem «MpotonH» 20.02.1986 r. 
Launch of the core module of the Mir station 

by the Proton LV on February 20, 1986 


B cOopo4uHoM Wexe 3aBo,a (BBeEpxy cnpaBa) 
In an assembly shop of the Plant (top right) 


TeHepanbHbiii ANpeKTOp 3aBofza 

um. M.B. XpyHnyesa A.M. Kucenes c KOCMOHaBTaMu 
nepeg oTnpaskon Gasocoro Gnoka OpOuTanbHoro 
komnnekca «Mup» Ha KocMOoApoM Bankonyp 

Director General of the Khrunichev Plant A.I. Kiselev 

with cosmonauts before sending the core module 

of the Mir station to the Baikonur cosmodrome 
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Mogyb «KBaHT» — IIa MpoBeqeHua acTpodu3nyec- 
KMX UM Jpyrux HayydHbIx UCcieqOBaHUMM UW SKCIIepUMeHTOB. 
CoctaB: ja6opaTOpHbIlt OTCeK Cc MepexoHOM KaMepor 
MW HerepMeTHYHbI OTCeK Hay4HBIX MpvOopos. 

IIpucterkopaH K 6a30Bomy Os0Ky 09.04.1987 r 


The Kvant module is intended for astrophysical and other 
scientific research and experiments. Composition: a laboratory 
compartment with an airlock and a nonpressurized equipment 
compartment. 

Docked to the core module on April 9, 1987. 


UcnpitaHna Mop”yna «KBaHT» > 
nepeg oTnpaBkonu Ha KocMOApoM Baiikonyp 
Testing the Kvant module before sending it 
to the Baikonur cosmodrome 


Basosbii Gnok op6utanbHoro Komnnekca «Mup» > 
VY Mogynb «KBaHT» B COOpO4HOM exe 

sasoya uM. M.B. XpyHnuesa 

Core module of the Mir orbital station 

and the Kvant module in an assembly workshop 

of the Khrunichev Plant 
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A.A. Cepe6pos 

nu A.C. BukTopeHko 

c paOoTHnkamn SuXa 
BO Bpema NovATOTOBKU 
Mogynsa «KBaHT» 
Cosmonauts A.A. Serebrov 
and A.S. Viktorenko 
with personnel 

of the Khrunichev Plant 
during the preparation 
of the Kvant module 


Basosbiii 6nok op6uTanbHoro 
kommnekca «Mup» 

C NPMCTbIKOBaHHbIMM MOAyeM 
«KBaHT» 

YU TpaHCnOpTHbimM 

kopaGsiem «Mporpecc» 

(Ha nepeAHeM nsiaHe) 
BnoneTe 

Core module of the Mir orbital 
station docked to the Kvant module 
and the Progress transport 
spacecraft 

(in the foreground) in flight 
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MBAHOB Bauecnas Hukonaesny 


Nepsbii 3amectuTenb reHepanbHOro KOHCTpykTOpa 

KB «Cantot» (1994-2004), 3amectutenb reHepanbHoro 
Aupektopa FKHML um. M.B. Xpyxuyesa (2004 — no H/s). 
Jlaypeat TocynapcrBeHHoi npemuu CCCP, npemun 
NpasutenbctBa PO pb o6nactn Hayku VM TeXHUKM 


Vyacheslav N. IVANOV 


First Deputy General Designer 

of the Salyut Design Bureau (1994-2004), Deputy Director 
General of the Khrunichev State Research and Production 
Space Center (since 2004). Holder of the State Prize of the 
USSR and the Prize of the Russian Federation Government 
for Achievements in Science and Technology 
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Mogyab «KBaHT-2» — It MoocHalle- 
HMA CTaHWMu HayyHou arlilaparypou, 
odopy0BaHveM U ObecrieueHHA BEIXOJOB 
9KMMaxKa B OTKPbITBIM KOCMOC, a TakKxKe 
JIA MIpOBeeHUA pasHOOOpasHbIxX Hayy- 
HbIX MWCCueqOBAaHMM WM SKCIIepMMeHTOB. 
CoctaB: Tp repMeTHUHBIX OTCeKa — TIpi- 
OopHO-rpy30Boi, MpuOopHo-Hay4HbIli U 
IWWWHO30BON CielMaIbHbIl C OTKpbIBae- 
MbIM Hapy2xXy BbIXOJHBIM JIIOKOM J{MaMeT- 
pom 1000 mm. 

IIpuctetkoBaH K OpOuTasIbHOMy KOM- 
miekcy «Mup» 06.12.1989 r 


The Kvant-2 module is intended for 
resupplying scientific and other equipment to 
the space station for various kinds of research 
and experiments, as well as equipment for 
supporting spacewalks. Composition: three 
pressurized compartments —instrumentation/ 
cargo, science instruments, and an airlock 
with an outward-opening exit hatch, 1,000 mm 
in diameter. 

Docked to the Mir orbital station on 
December 6, 1989. 


Mogynb «KBaHT-2» B cCOopo4Hom yexe FKHML um. M.B. XpyHvuuesa 
The Kvant-2 module in an assembly workshop of the Khrunichev State Research and Production Space Center 
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PAQYEHKO 
Oazyapy Tumodeesny 


TnapHbliA KOHCTpyKTOp NO KOCMMYecKuM KopabnaM 

KB «Cantot» (2003 — no /B). 

Jlaypeat npemun MpasvtenbctBa PO p o6nactu Haykn 
Vi TeXHUKU 


Eduard T. RADCHENKO 


Spaceship Chief Designer of the Salyut Design Bureau 
(since 2003). 

Holder of the Prize of the Russian Federation Government 
for Achivements in Science and Technology 
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<i Basospiii Gnok, 
Mogysin «KBaHT», 
«KBaHT-2» 
uv kocmuyuecknn 
kopaGub «Cotro3 TM» 
Bnonete. 1989 r. 
Core module, 
the Kvant and Kvant-2 
modules, and the 
Soyuz TM spaceship 
in flight. 1989 


Basosbii GnoKk 

c MoAynamMu 

«KBaHT» u «KBaHT-2» 
B wexe FKHIMTLL 

um. M.B. XpyHnuyesa 
Core module with the 
Kvant and Kvant-2 
modules in a workshop 
of the Khrunichev 
State Research 

and Production 

Space Center 
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FOPOAHVYEB 
tOpnii Netposny 


Nepsbii 3amectutenb AnpeKTopa — 
TaBHbI VHKEHEP PaKETHO-KOCMU4ECKOrO 
3aBoga (1986-2004). 

Jlaypeat TocyfapcTBeHHoi npemun CCCP, 
npemun Npasutenbcrea PO B o6nacTu 
HayK VW TeEXHUKU 


Yuri P. GORODNICHEV 


First Deputy Director and Chief Engineer 
of the Space Rocket Plant (1986-2004). 
Holder of the State Prize of the USSR 
and the Prize of the Russian Federation 
Government for Achievements in Science 
and Technology 


TEPACAMOB 
Hukonav Muxannosny 


Begyuiit KOHCTpyKTop no Teme «Mup» 
KB «Cantor» (1986-1992). 

Jlaypeat npemuu MpasutenbctBa PD 
B OONACT HaykM VM TeXHUKK 


Nikolai M. GERASIMOV 


Chief Designer of the Salyut Design 
Bureau (the Mir program) (1986-1992). 
Holder of the Prize of the Russian 
Federation Government for Achievements 
in Science and Technology 
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BOPOJYSINH Vropb Hukonaesny 


PykoBoguTenb NpeAnoneTHON NopATOTOBKM KOCMMYeCKnX Moyne VM CTaHUN 
Ha KoCMogpome Baiikonyp. HayanbHuk Wexa 515 39PKT (1984 — no H/B) 


Igor N. BORODULIN 


Head of the Space Modules and Stations Preflight Preparation Department 
at the Baikonur cosmodrome. Superintendent of Workshop 515 of the Space 
Hardware Operation Plant (ZERKT) (since 1984) 
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Mogyib «Kpuctraui — CTbIKOBOUHO-TexXHOJIOrMYyecKMi TexHonoruyeckuii Mogynb «Kpuctann» B yexe FKHML um. M.B. Xpynnuesa. 
CiielMasIM3MpoOBaHHbIt JI MpoBeqeHHA TexHOJOrMyecKuX BUA, CO CTOPOHbI HOCOBOrO aHAPOrMHHO-nepudepuiiHoro y3na CTbIKOBKU 
VW [pyrux HaydHbix vccyieqoBaHui UW SKCIIEPHMCHTOB VM JIA The Kristall technological module in a workshop of the Khrunichev State Research and Production Space 
oGecreveHvt CTbIKOBOK Cc MHOoropa30BbIMu Kopadsamu _‘ Center. View from the nose androgynous peripheral attachment system 
«ati u «bypan», ocHallleHHbIMu aHApOrMHHo-nepudepui- 
HBIMM CTBIKOBOUHBIMM arperataMu. CoctaB: Ba TepMeTMUHBIX 
oTceKa — IpHOopHO-rpy30BOli U MepexOHO-CTBIKOBOUHbIN. 


IIpuctbrkoBaH K OpOuTaIbHOMy KOMIIeKcy «Mup» 
10.06.1990 r. 


The Kristall technological module intended for various kinds of 
technological and other scientific research and experiments, as well 
as for providing the docking of the Shuttle and Buran spacecraft, 
equipped with androgynous peripheral attachment systems. 
Composition: two pressurized compartments — instrumentation/ 
cargo and transfer (with docking assemblies). Docked to the Mir 
orbital station on June 10, 1990. 


TexHonormuyueckui MOoAynb «Kpuctann» nepex oTNpaBKon Ha Bavikouyp 
The Kristall technological module before being sent to Baikonur 
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Y3en NacCuBHbIX CTbIKOBOUHbIX arperaToB 
(OQUH OCeBOL U YeTbIPe GOKOBbIX) («KONOGOK») 
nepexoguHoro oTceka GasoBoro Gnoka 
op6utTanbHoro komnsekca «Mup» (cnpaBa BBepxy) 
Passive docking ports (one axial and four radial ports) 
in the transfer compartment of the core module 

of the Mir orbital station (top right) 


Op6utTanbHbii Komnnekc «Mup» B noneTe. 

K 4YeTbIDeM 6OKOBbIM NaCCUBHbIM arperataM CTbIKOBOYHOrLO y3na 
NpPMCTbIKOBaHb!I MOAYNV OpOuTaNnbHOU CTaHWMN, WeEHTpasibHbiii — 
oceBon — arperatT rOToB K CTbIKOBKe C KOCMUYeCCKUM kopa6nem 
The Mir orbital station in flight. Modules of the orbital station 

are attached to its radial docking ports, while the axial docking port 

is ready for docking with a spaceship 
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A 

Takum BYugenu KOHCTpyKTopb! OpOutTanbHbii KOmMNNeKC 
«Mup» B nonete — 6a3oBbiii 6NOK C NPUCcTbIKOBaHHbIMU 
kK Hemy Mogynamu «KBaHT», «KBaHT-2», «Kpuctann» 

vw kocmuyeckumn KopaGnamu «Cotos» u «BypaH». 
PucyxHok KB «CantoT», 1986 r. 

The Mir designers’ rendition of the orbital station in flight: 
the core module docked with the Kvant, Kvant-2 and Kristall 
modules and with the Soyuz and Buran spaceships. 

Image courtesy of the Salyut Design Bureau, 1986. 
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A 
Bazosbiii Gnok, Mogynu «KBaHT» nu «Kpuctann» Basosbiii 6nok, Mogynu «KBaHT», «KBaHT-2», «Kpuctann» 
B COopoyuHoM Wexe FKHML um. M.B. XpyHnuesa c kopaOnem «Co1o3 TM» vu aByma KopaGnamnu «Mporpecc M» B nonete 
Core module and the Kvant and Kristall modules in an assembly workshop of Core module docked with the Kvant, Kvant-2 and Kristall modules, 
the Khrunichev State Research and Production Space Center the Soyuz TM spaceship and two Progress-M transport spacecraft in flight 
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~< Kocmuyeckui 
kopaOnb «ATnaHTuc» 
TOTOBUTCA K CTbIKOBKe 
Cc opOuTanbHbIM 
komnneKkcom «Mup» 
1 The Atlantis Space Shuttle 
preparing to dock with the 
‘= Mir orbital station 
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Coopka mogyna «Cnektp» B MUKe Ha Baiikonype Kocmonasetpi F.M. Manakos, t0.M. fmg3eHKko 
Assembly of the Spektr module vv KOCMOHaBT-vAyOnep B.B. AyApees c coTpyguukamu 
in the assembly-and-test building TKHNML Bo Bpema nogvroToBku Mog”yna «CnekTp» 
of the Baikonur cosmodrome Ha kKocmMogpome Baitkonyp. 1995 r. 
Cosmonauts G.M. Manakov, Yu.P. Gidzenko and backup 
cosmonaut V.B. Andreyev with personnel of the Khrunichev 
State Research and Production Space Center during 
the preparation of the Spektr module on the Baikonur 
cosmodrome. 1995 


Mozy «CrekTp» — Id TIpoBeeHMA HayFHbIX UCcHeOBAaHM M IKCIIeEpPHMeHTOB M10 
MCCeMOBaHHIO TIPUpOAHBIX pecypcos 3eMJIM, BepXHMX CIOeB 3EMHOM aTMOCHepET, CoOc- 
TBEHHOM BHeIIHel aTMOciepbI OpOuTaIbHOFO KOMIUIeKca, TeOPu3sM4eCKUX MIpOIeccoB 
eCTECTBEHHOFO M MCKYCCTBEHHOLO MPOMCXOXxTe€HHA B OKOJO3EMHOM KOCMHYECKOM TIpo- 
CTpaHCTBe M B BEPXHMX CJIOAX 3EMHOM ATMOCHepsl, a TaKxKe MIA TOOCHAaILeHuA CTAaHIMM 
TOMOMHUTEIbHBIMM MCTOUHMKAaMM 93JIeKTposHepruu. B cocTaBe MOsyIA [Ba OTCeKa: 
TepMeTHYHBIi MpHOOpHO-lrpy30Bol MU HeErepMeTHYHBI, Ha KOTOPOM yCTaHOBJIeHEI Be OC- 
HOBHbIe UM Be JOMOJHUTCIbHbIe COJHEUHbIe OaTapen MU MpHOopbI HaydHOM alimapatyppl. 

IIpuctprkopaH K OK «Mup» 01.06.1995 r 


The Spektr module is designed for scientific research and experiments: atmospheric 
research and surface studies; study of the gaseous environment at Mir’s altitude; natural 
and artificial geophysical processes in outer space and in the Earth’s upper atmosphere; and 
for providing the station with additional power-supply sources. 

Module composition: two compartments — pressurized instrumentation/cargo, and 
nonpressurized with two main and two additional solar arrays and scientific instrumentation. 

Docked to the Mir orbital station on June 1, 1995. 


Bo Bpema cTbIKOBkn «Mporpecca M-34» c OK «Mup» 6bina HapyluieHa repMeETMYHOCTh & 
Mogynsa «Cnektp» 1 noppexxgeHa NaHesb CONHeEYHON Gatapen. Bnarogaps NpuHATbIM 
peweHuaM, “3rOTOBNeHHOMy PeMOHTHOMy OOopyAOBaHno vu FeicTBUaM 
KOCMOHABTOB, paGoTOCNOCcOGHOCTb CTaHLIMN ObINa BOCCTaHOBNeHa UM OHA CMOrna 
ycneluiHo @YHKUMNOHUPOBaTb BnJIOTb HO 3aBepLecHMaA NPpOrpaMMbI U 3aTONNeHUNA 
During the docking of the Progress M-34 freighter with the Mir orbital station, 
the spacecraft punctured the hull of the Spektr module, depressurizing it, and damaged 
a solar array. Quick decisions, newly made repair equipment, and efficient actions 
by the crew helped restore the station’s working capacity, and the Mir continued 
to successfully operate until the completion of its program and its deorbiting 
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Kopa6nb «AtnaHtuc STS-70» cocTbIKOBaH C OpO6uTaNnbHbIM KOMNNeKCOM 
«Mup» (cxema). Macca komnnekca coctasuna oKono 209 Tr. 1995 r. 
Drawing of the STS-71 Atlantis docked to the Mir orbital station. 

The overall weight of the complex was about 209 t. 1995. 


Op6utanbHbiii Komnnekc «Mup» B nonete 
nocne npucTbIKOBKY Mog”ynsa «CnektTp». 1995 r. 
(BBepxy CneBa) 

The Mir orbital station docked with the Spektr 
module in flight (top left). 1995 


MouTaxk B KOCMOCe kK Op6uTanbHomy komnnekcy «Mup» cTbIkKOBOYHOrO 
otTceka (npousBogctTBa PKK «SHeprua»), HOCTaBNeEHHOrO AMepuKaHCKUM 
MHOropa3oBbIM KOCMNYeCKUM KopaGnem «ATnaHTic» 

Attachment of a docking compartment (made by the Energia Rocket 

and Space Corporation) brought by the US Atlantis Space Shuttle 

to the Mir orbital station 
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A 

Npesugent PO B.H. Enbuynn B FKHML um. M.B. XpyHnuesa 
President of the Russian Federation Boris Yeltsin visiting 

the Khrunichev State Research and Production Space Center 


Nynbt ynpasnenuva op6utTanbHbiM Komnnekcom «Mup» 
Control panel of the Mir orbital station 


Hopman Tarapg (CLUA), E.B. Kongakosa, B.H. exypos, 
l.M. Crpexanos, B.B. Nonaxos, A.C. BuktopeHko 

Ha 6opTy op6uTanbHoro komnnekca «Mup» 

Norman Thagard (USA), Ye.V. Kondakova, V.N. Dezhurov, 
G.M. Strekalov, V.V. Polyakov and A.S. Viktorenko 

on board the Mir station 


B.B. Nonsakos u C.K. Kpukanes npoBogsst 
MeCAULUHCKKe SKCNEPUMeHTbI B KOCMOCe 
V.V. Polyakov and S.K. Krikalev conducting 
medical experiments in space 
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MpuGoppi u o6opyAoBaHue 6a3s0Boro Gnoka & 
uv Mogynen op6utTanbHoro kKomnsekca «Mup» 
Instruments and equipment of the core 
and other modules of the Mir orbital station 
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Monyab «II pupona> — Wa MpoBeqeHua Hay4HBIX UcceoBaHui UW 9KC- 

TI€¢PMMEHTOB M0 HCCeOBaHMI0 MIpMpOMHBIX pecypcoB 3eMJIM, BEpXHUX CIOEB 

3eEMHOM aTMOCHepbl, KOCMMYECKUX U3IyIeHH, reopu3sMt4ecKUX MporleccoB 

eCTeECTBEHHOLO M MCKYCCTBEHHOFO MpOUCxOXx CHA B OKOJO3EMHOM KOCMH- 

rn YeECKOM IIpOCTpaHCTBe M BeEPXHMX COAX 3EMHOM aTMOCdephI, MpoBesqeHuA 

OMOJOrM4eECKHX SKCIEPUMEHTOB, MCCIeOBAHMA MOBeEHUA pasIMUHBIX Ma- 

TepHasIOB B YCIOBMAX OTKPHITOTO KocMoca. CocTaB: OAMH repMeTHUHBI Ipu- 
60pHO-rpy30BOi OTCeK. 

I]puctprkosaH K OK «Mup» 26.04.1996 r 


The Priroda module is designed for scientific research and experiments to study 
natural resources and the upper atmosphere of the Earth; cosmic rays; natural and 
artificial geophysical processes in outer space and in the Earth’s upper atmosphere; 
biological experiments; and characteristics of various materials exposed to outer space. 
Composition: one pressurized instrumentation/cargo compartment. 

Docked to the Mir orbital station on April 26, 1996. 


A 
MoutTax npu6opos mogyna «lMpupoga» B yexe FKHMLI um. M.B. XpyHuyesa Mogynb «Mpupoga» Ha ucnbITaTesbHOM CTeHse Ha Baiikonype 
Assembly of the Priroda module instruments in a workshop The Priroda module on a test bed at Baikonur 


of the Khrunichev State Research and Production Space Center 


Nogrotoska K HakaTke MW KpenneHve ronoBHoro obTekaTena Mogynsa «Mpupofa» B MUKe kocmogpoma Baiikonyp 
Preparation for encapsulation and the attachment of the payload unit of the Priroda module in the assembly-and-test building of the Baikonur cosmodrome 
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~< Cxema mogyna 
«Npupoya» 
Drawing 
of the Priroda module 


| fi < Mogynb «Mpupoyga» 
re BMUKe 

Ha Bankouype 

noOArOTOBsJIeH 

K CTbIKOBKe 

Cc pakeTon-HocuTenem 

«Mpoton» 

The Priroda module 

in the assembly-and- 

test building 

at Baikonur prepared 

for mating with the 

Proton launch vehicle A 


Op6utanbHbii Komnnekc «Mup» 
B OKOHYATe/IbHOU KOH@urypaunn B nonetTe 
Final configuration of the Mir orbital station in flight 


TpaHcnopTmposka paketTpbi-HocnTens «MpoToH» C NPUCTbIKOBaHHbIM 
Mogynem «fMpupoga» K CTapToBomy Kkomnsiekcy. Kocmogpom Baikonyp 
The Proton launch vehicle mated with the Priroda module 

being transported to the launch site. Baikonur cosmodrome 


XPOHOAOMr US| 


noctTpoeHusa opbuTaAbHoro KomnAeKca «MUP» 
U NOACTOB Ha CTAHUNMIO NUAOTUPyeMmbIx U Fpy3OBbIxX 
aBTOMaTuYecKNx KOCMUYeCKNXx KOpabAen 


CHIRRONOLOGY 


of the Mir space station development 
and flights of manned and automatic 
cargo spacecraft to the Mir station 
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[py3oeble astomatuyeckue kopaGnu / Automatic cargo spacecraft 
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Nporpecc-40 — 10.02 — Progress-40 


Nporpecc-34 — 21.01 — Progress-34 


Nporpecc-27 — 16.01 — Progress-27 
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Nporpecc-37 — 19.07 — Progress-37 
Nporpecc-38 — 10.09 — Progress-38 
Nporpecc-39 — 25.12 — Progress-39 


Nporpecc-29 — 21.04 — Progress-29 
Nporpecc-30 — 19.05 — Progress-30 
Nporpecc-31 — 04.08 — Progress-31 
Nporpecc-33 — 21.11 — Progress-33 
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Atnautuc STS-74 
12.11.1995 

CTbikoBKa c «Mup» 
YcCTAHOBNEH CTbIKOBOYHbIN 
OTCeK uv 2 ConHeuHbie Gatapeu 


Atlantis STS-74 
Docked to the Mir space station 
on November 12, 1995. 


The docking compartment and two 


opmupoBauve OpbutanbHoro 
komnnekca «Mup» cornacHo 
HaMeY4eHHOU Nporpamme 
Construction of the Mir orbital complex 
was completed in accordance 

with the scheduled program 


\ {23.05.1996 — 3axoH4eHO 


20.05.1995 — 3anyck mogyna «Cnektp» 
20.05.1995 — Spektr module launch 
23.05.1996 — 3anyck mogyna «Mpupoga» 


23.05.1996 — Priroda module launch 


Co1w3 TM-21 solar arrays were installed a 
14.03.1995 4 
Soyuz TM-21 Atnautuc STS-76 

4 22.03.1996 bay Halas 
Atlantis STS-76 
Cow3 TM-24 
* 17.08.1996 
Atnautuc STS-71 Soyuz TM-24 


27.06.1995 


CtTbikoBka c «Mup» 
Atlantis STS-71 

Docked to the Mir space 
station on June 27, 1995 
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> «Ilomoc» 


BaxkHbIM 9TalIOM B pa3BUTHM OTeYeCTBeHHOrTO 
KOCMOCTpoeHHA cTao co3fqaHve Ha 3aBore 
um. M.B. XpyHuueBa 39KCIIepMMeHTaJIbHOrO KOC- 
MuyecKoro almlapata «<Ilomoc» 100-roHHoro 
Kylacca, pa3paOoTaHHoro Ha 6a3e (PyHKI[MOHAaIIb- 
HOTO rpy30BOro Oj10Ka 110 MOJYJIBHOMY MIpvHUMNy. 
«Ilomtoc» cayxusI Tome3sHOu Harpy3KOu Mpu ep- 
BOM IlycKe paKeTbI-HocuTema «Oneprua» 15 masa 
1987 roqa, BbIMONHAT powb rabapuTHO-BecoBOTO 
Maketa. IlomlyTHO B HaTypHbIX yCJIOBMAX MCCIIe10- 
BaJIMCb WMHaMU4eCKHe, aIpOMHAMUMYECKMe, aKyc- 
TMYeCcKMe Harpy3KH, AeucTBylolMe Ha KOCMMYeC- 
KMM alimapatT. OKcCMepMMeHTaJIbHbIM KOCMMYeCKHi 
alllapaT lpefmoularasiocb BbIBeCTH Ha OMOpHylo 
OKOJIOZEMHYIO OPONTy, IpoBepuTb padboTocnocob- 
HOCTb MU OTpaooTaTbh B3aMMOeHCTBHE CIIy2KeOHbIX 
CMCTeM C KOMIIJICKCOM LeseBOl allnapatypsl, mpo- 
BeCTH pA TeEXHUYECKUX 9KCIIEPUMEHTOB. 

KB «CamtoT» Hayao pa3paboTky «Ilomtoca» 
B Mone 1985 roga, a BecHow 1987-ro Ha 3aBOze 


uM. M.B. XpyHuyeBa 3STOT KOCMMYeCKH arima- 
paT ObIJI M3TOTOBIEH UM MOMHOCThIO MCIBITAH. 

15 maa 1987 roma Ha KocMogzpome balikonyp c 
YHMBepcasIbHOrO KOMIMIeKca «CTeHI—CTapT» co- 
CTOMICH ycK paKkeTbI-HocuTema «OHeprusa» c 
KOCMHYeCKMM alimapaTom «Ilomoc». Crapt pa- 
KeTBI-HOCUTeIA M OTMeMeHMe OT Hee «Ilomtoca» 
TIPO B WeuOM ycremiHo. OqHaKO CIOXKHBI 
MaHeBp «IlepeBepTOHa» M3-3a COO0eB B paboTe cuc- 
TeEMbI yipaBJIeHHA KOCMMYeCKOTO alimapata IIpo- 
mem HemtTaTHO. Ilocme nopopota Ha 180 rpanycos 
«Ilomoc» He ocTaHOBMJICa, UM IBUraTeIbHaa ycTa- 
HOBKa, aBTOMaTMYeCKM BKJIOUMBINMCh Ha Bpalila- 
IOMEMCA alilapate, BbIBesa ero Ha OasMcTMYeEC- 
KylO TpaeKTOpMl0 C OKOHYAHMeM B OKHOM YacTu 
Tuxoro oKeaHa, re OH MU 3aTOHyI. 

Co3qaHMe UW 3allycK 9KCIepMMeHTasbHOrO all- 
tlapata 100-ToHHOM MaccbI NOATBepavI BO3MOxX- 
HOCTb CTPOMTebCTBa OY TYUIMX MOMHBIX KOCMMeC- 
KMX T1aT(pOpM. 


Polyus 


The Polyus experimental spacecraft made by 
the Khrunichev State Research and Production 
Space Center marked an important stage in Russian 
spacecraft development. The 100-ton spacecraft, 
designed according to a modular principle on the 
basis of the functional cargo block, served as a 
payload and mass-size mockup in the first launch 
of the Energia LV on May 15, 1987. At the same 
time, specialists studied in full-scale conditions the 
dynamic, aerodynamic and acoustic loads on the 
spacecraft. It was planned to put the experimental 
spacecraft into support orbit, check the working 
capacity of and interaction between support systems 
and onboard equipment, and carry out several 
technical experiments. 

The Salyut Design Bureau began the development 
of Polyus in July 1985, and already in the spring of 
1987 the spacecraft was built and fully tested at the 
Khrunichev Plant. 

On May 15, 1987, the Energia LV was launched 
from a combined launch pad/test stand on the 
Baikonurcosmodrome, carrying the Polyusspacecraft. 
The launch and the separation of the Polyus from the 
Energia LV proceeded well. However, a complicated 
maneuver, when the Polyus was first to yaw 180 deg and 
then roll 90 deg, failed. After the Polyus performed 
a 180 deg yaw turn, it continued turning, and its 
propulsion unit, switched on automatically, caused it 
to deorbit into the South Pacific. 

The development and launch ofthe experimental 
100-ton spacecraft have confirmed the possibility 
of building heavy space platforms. 


~< Nogrotoska PH «SHeprua» c KocMMu4eCcKUM 


annapatom «Montoc» B MOHT@KHO- 
UCnbiTaTesbHOM Kopnyce. Bavikonyp 
Preparation of the Energia launch vehicle 
coupled with the Polyus spacecraft 

in the assembly-and-test building. Baikonur 
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~t TecTosbie UcnbiITaHnNs VW NPOBepKN OKOHYUeHBI. 
Cuctema «OHeprua—Montoc» roroBpa 
K TpaHcnopTuposke u3 MUKa Ha cTapToBbin 
komnsekc. Baikonyp, mai 1987 r. 
Testing and checks are over. 
The Energia-Polyus system is ready 
for transportation from the assembly-and-test 
building to the launch site. Baikonur, May 1987 


< TpaHcnoptuposka paketTbi-HocuTens «QHeprua» 
c KOCMM4eCKMM annapatTom «Montoc» 
Ha yYHMBepcanbHbiii KOMMNeKC «CTeHA—CTapT». 
Baiikonyp, mai 1987 r. 
The Energia launch vehicle and the Polyus spacecraft 
being transported to the combined launch pad/test 
stand. Baikonur, may 1987 


<4 YcTaHoska cuctemb! «OHeprua—Montoc» 
Ha CTapTOBoe CoopyxKeHne yHuBepcasibHOroO 
kKOomnsleKCa «CTeHA—CTapT». Bankouyp 
The Energia-Polyus system being installed 
on the combined launch pad/test stand. Baikonur 
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Linknorpamnma nycka pakeTbi-HocuTens «QHeprma» 
c kKocmuueckuM annapatom «Montoc» 15 maa 1987 r. 
Countdown graph for the Energia-Polyus launch 

on May 15, 1987 


~< Cuctema «SHeprua—Montoc» Ha cTapToBomM 
coopy>xeuun. Baiikonyp, nnowanka 250 
The Energia-Polyus system on the launch site. 

Baikonur, Site 250 
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Cuctema «SHeprus—Montoc» Ha cCTapTOoBOM 
coopy>xeuun. Bavikonyp, nnoujanka 250 (BBepxy) 
The Energia-Polyus system on the launch site. 
Baikonur, Site 250 (top) 


<< Crapt cuctempb! «OHeprus—Nontoc». 15 maa 1987 r., 
21430 MuH MOCKOBCKOrO AeKpeTHOrO BpemeuHn. 
Baiikonyp, nnowagka 250 
Blastoff of the Energia-Polyus system. May 15, 1987, 
21:30 Moscow Decree Time. Baikonur, Site 250 
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> MexayHapoaqHad KOcMH4ecKasd CTaHA 


3HadMTesIbHbIe ycrexu, MocTurHyTpre KB «Ca- 
JOT» MU 3aBO0M uM. M.B. XpyHuueBa (OObeAHHH- 
mmcb B 1993 rony B TKHIIL) 8 mpoextuposnanun u 
CTPOUTeIBCTBe BCEX OCHOBHBIX MOAyIeu OpOUuTasb- 
Horo Komiuiekca «Mup», o6ycnoByiM mpoKoe 
yuacTMe XpyHW4eBleB B CaMOM rpaHM03HOM KOC- 
MMUeCKOM poeKTe KOHIIa XX — Hayasa XXI Beka — 
cosfaHun MexayHapofHol KocMuyecKol cTaHiMn 
(MKC). Om 13 BaxkHeMIIMXx ee CTPyKTYPHBIX MO- 
Tyne, oOecreuuBalollMi OObeAMHeEHUe poccuiic- 
KOTO M AMCPUKAaHCKOLO CerMeHTOB CTaHIUMH, — dbyH- 
KUMOH@JIbHBIM rpy30poi On0K (MTB) «3apa» 
ObLIO MopyyeHo pa3paboTaTb vu co3sfaTb TKHIIL 
uM. M.B. XpyHuyesa. DTO Oblia HEOObITaMHO CIOXx- 
Has M TpyOeMKaa paootTa, MOCKOIbKy BIepBbIe I10- 
TOOHBIM KOCMMYeCKUM ammapaT pa3pa0aTBIBasica 
HallIMMM CrielMasIMcTaMM MO TeXHMYeCKOMY 3a/[a- 
HMIO aMepUKaHCKOM CTOPOHEI M TO COBMeCTHbIM 
aMepMKaHO-poccuiicKMM CTaHyaptam. C aMepuKaH- 
CKOM CTOPOHBI 3aKa34MKOM BbICTyMasa (dupmMa 
«JIOKxH», a 3aTeM «BouHr», c KoTOpoH B 1995 rony 
Ob MOAMMCaH COOTBETCTBYIOINMM KOHTpaKT. 

OyHOBpeMeHHO c co3qaHveM OFb Bb IKHIIL 
IIJIO M3FOTOBIEHHe BTOPOTO poccuiicKoro IIeMeHTa 
MKC — cayxeOHoro Mogyia «3Be3a>, TIaBHbIM 
pa3paOoTuHKom kKoToporo cTajia PKK «Oneprus». M 
K OFB «3apa», uw K clyxeOHOMy MosysI0 «3Be3Ta» 
TIpeAbABIAIOCh eMHOe TpeboBaHve — 15-neTHui 
CpOK HellpepbIBHOM 9KcIUIyaTalluu u Oe3ycIOBHoOe 
BBINOJHEHMe BO3TaraeMbIX Ha HAX MHOTOUNMCIeH- 
HBIX OCHOBHBIX WM JOMOJHUTeEIBHBIX (PyHKUMH. 

J[n1a TONTBepPKTEHUA HawexKHOCTU CO3TaBaeMBIxX 
MOslyleli ObLIM MpOBeeHbI CaMble pa3zIM4YHble aBTO- 
HOMHBIe MCIIbITAHMA IIEMEHTOB, arperaTOB, CUCTeM. 
I]pomrenmme 3aTeM Ha3eMHBbIe KOMIMIeKCHBIe UCTIBI- 
TaHWA CTCHTOBbIX M3TeIMiu MOATBepAuIM padoto- 
cmocodHocTb OFb «3apa» u cayxKeOHOrO MOsyIA 
«3Be32a» mpu 15-neTHeM 9KcIIyaTalluu u obecre- 
YIM MOATOTOBKy dkKuMaxKelt MKC xk romeTaM, K pa- 
O0TaM KaK BHYTPU CTaHIIMM, Tak U BHe ee. 

20 HosOpa 1998 roma paKeta-HocntTemb «IIpo- 
TOH» ycrerHo BbIBeta OL b «3apsa» Ha OKOIO38eM- 
Hyto opOuty. Bce s1ementTpr OT b — aHTeHHb! Uf cos- 
HeyHble OaTapew ObMIM TIpMBeseHbI B padouee 
MONOKeHUe, WITATHAA BUTaTesbHad yCTAHOBKAa BBI- 
Bela MI 6 Ha padouyro opouty BeicoTon 385 KM u 
HakJIoHeHHemM 51,6’. 

7 qeKaOpa K «3ape» c MOMOMIbIO JUCTaHIMOHHO 
ylipaBIAeMOro MaHMIlyIaTOpa aMepUKaHCKOrO KO- 
pa6a MHOropa30B0ro0 Ucrob30BaHua «MHAeBop» 
ObII IIpUCTHIKOBaH aMepliKaHCcKult Monyib NODE 1 
«lOnutu». Hayanocb crpoutempctBo MKC, a nep- 


BbIM MOJyJIeM KOHCTpykuMn cram OLB «3apsa». 

OT Toro, HaCKONbKO yCIelIHbIM OyleT 3allycK 
@T5 «3aps», Bo MHOTOM 3aBMCesM He TOIbKO CpOKH 
pa3BepTpipaHua MKC, Ho, BO3MOxHO, HM TepcreK- 
TUBBI BCero TIpoekTa. 

@F5 ycnrietHo cripapwyica c OCHOBHOM 3anauent — 
oOecneyuBaTb BCe XM3HEHHO BaxkHbIe dyHKUWMN 
MKC Bb teyeHve 613 cyroK mometa (Ha Homrona 
Oombie HaMeyeHHOrO cpoKa). CBa3Ka «3aps» — 
«FOHMTY» cTasia MOcelaeMbIM KOCMMYeCKMM KOMII- 
JICEKCOM. 

Tleppaa skcnequima Ha MKC B coctaBe KOCMO- 
HaprTos IO.I]. Tua3eHKo, C.K. Kpuxkasepa u actpo- 
Hasta CILIA Y. Ienepza Oba HocTaBreHa poccuit- 
CKMM Kopa6siem «Coro3 TM-31» 31 oxtadpa 2000 
Toma, 103x%Ke TaM TOObIBaIM WBe skcnequuMH «Iat- 
TIIOB>. 

26 u1oma 2000 roga (4epe3 20 MecsatfeB Hocse 3a- 
tycka) MIB Kak akTMBHEIM almapaT oOecnequ7 
CTbIKOBKY CBA3KM «3apa» — «EQMHCTBO» CO cityxKeO- 
HBIM MOJysIeM «3Be32a», TEM CaMbIM ObIIO Mposos- 
2KeHO cTpouTempcTBo MKC. B HactTosttiee BpeMaA B 
TKHITL unzyr padors: mo co3qaHuio elle OAHOTO 
9sIeMeHTa poccuiicKoro cerMeHta MKC — muorote- 
wIeBoro jJadopaTopHoro Mosyaia (MJIM) Ha 6a3e 
@YIB-2. Iocne skmogyeHua MJIM B coctaB poccuii- 
CKOTO C€fMeHTAa BO3PacTeT YMCIIO MOPTOB AIA TpaHc- 
TIOPTHBIX KopaOsei U UccueqOBaTebCKUX MOAyIen, 
yBeIM4aTCA BOSMOXHOCTH pa3sMellleHuaA UcceqOBa- 
TeJIbCKOTO OOOpyoOBaHHA, eBpOMelicKOrO MaHUtty- 
JIATOpa U ero PYHKIUMOHUpOBaHMA, TOCTaBKU Ml xpa- 
HeHuat Tpy30B, paciiupsatca TIporpaMMBI 


KOMMep4¥eCKHX MpoeKToB UU Ap. PaboTE m0 co3za- 
HiiIOo MJIM, Hayatpre TKHIIL B wHnimatTuBHOoM 
TIOpsKe MpakTWyecKM OJHOBpeMeHHO c padoToit 
Han OT «3apa», BKIIOUeHbI B MeepasbHy!O KOC- 
MMyeckKyl0 Mporpammy Poccuu Ha 2006—2015 rozsr. 


International Space Station 


The great achievements made by the Salyut 
Design Bureau and the Khrunichev Plant (which in 
1993 merged into the Khrunichev State Research and 
Production Space Center) in developing and building 
all the main modules for the Mir orbital station 
predetermined the enterprise’s broad participation in 
the largest space project of the late 20th-early 21st 
centuries — the construction of the International 
Space Station (ISS). The Khrunichev Center was 
assigned to develop and build the cornerstone of the 
new station — the Zarya functional cargo block 
(FGB) — which served as an adapter between the US 
and Russian-built ISS segments. It was an extremely 
sophisticated and labor-consuming task, since it was 
for the first time that Russian specialists developed 
such a spacecraft in accordance with requirements 
specifications of the US party and with joint US - 
Russian standards. The Zarya was ordered by 
Lockheed and then Boeing, with which a contract 
was signed in 1995. 

While making the FGB, the Khrunichev Center was 
also busy manufacturing the second Russian segment 
of the ISS — the Zvezda Service Module, designed by 
the Energia Rocket and Space Corporation. Both the 
Zarya and Zvezda were supposed to meet a common 
requirement — a guaranteed 15-year service life 
and absolute fulfillment of the numerous basic and 
additional functions assigned to them. 

To ensure the modules’ reliability, their elements, 
assemblies and systems underwent various kinds of 
autonomous tests. The subsequent ground-based 
integrated tests confirmed the working efficiency of the 
Zarya FGB and the Zvezda Service Module throughout 
their planned 15-year operation, and made possible the 
training of ISS crews for flights and operations both 
inside and outside the station. 

On November 20, 1998, the Proton launch vehicle 
successfully placed the Zarya FGB into LEO. All the 
elements of the FGB, including antennas and solar 
arrays, were activated and deployed, and the propulsion 
unit lifted the FGB to an orbit at an altitude of 385 km 
and with an inclination of 51.6 deg. 

On December 7, 1998, the US Node | Unity 
module was attached to the Zarya with the help of the 
Space Shuttle Endeavour’s robot arm. Thus started the 
construction of the ISS, with the Zarya being the first 
module of the station. 

The success of the Zarya’s launch was vital for the 
timing of the ISS deployment and, possibly, for the 
prospects of the entire project at all. 

The FGB successfully coped with its key mission of 
supporting all vital functions of the ISS throughout the 
613 days of the flight (half a year more than originally 
planned). The Zarya-Unity assembly began to be visited 
by space crews. 
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The first expedition to visit the ISS included 
Russian cosmonauts Yu.P. Gidzenko and S.K. Krikalev 
and U.S. astronaut William Shepherd. They arrived at 
the station in the Russian Soyuz TM-31 spacecraft on 
October 31, 2000. Later, the station was visited by two 
Shuttle expeditions. 

On July 26, 2000, twenty months after the launch, 
the FGB as an active module ensured the docking of the 
Zarya- Unity assembly with the Zvezda Service Module, 
thereby building up the ISS. The Khrunichev Center 
is now developing one more element for the Russian 
segment of the station — an FGB-2-based Multipurpose 
Lab Module (MLM). Once incorporated as part of the 
Russian segment, it will increase the number of docking 
ports for ferry spacecraft and research modules, will 
enhance capabilities for accommodating research 
equipment, will ensure the operation of a robotic 
servicing system, European Robotic Arm, and the 
delivery and storage of cargoes, and will help broaden 
commercial projects. The MLM development, started 
by the Khrunichev Center on its own initiative almost 
simultaneously with the Zarya project, has been included 
in the Russian Federal Space Program for 2006-2015. 


CTbiKOBOUHbIN OTCeK 


iv i 6. 
@ynHkuyVoHanbHbIi rpy3oBon GnoK OSRING COMBE IneTT 


Functional Cargo Block 


Hay4Ho-3HepretTuyuecknii 
Mogynib (2010 r.) 
Research and Energy Module (2010) 


TpancnopTHbiii rpysoBon 
kopaG6nb «Mporpecc» 
Progress transport spacecraft 


| 


Cny>keGxbiii Mopynb 
Service Module 


Muoroueneson naboparol HbI 


Uccnegosatenbckuii Mogynb (2011 r.) ; Moay Ha Oase OI B-2 (2003 r.) 
) ‘GB-2-based Multipurpose 
Research Module (2011) “ ; Lab Module (2003 


TpancnoptHbiii nunotTupyembii 
kopaG6nb «Cotos» 
Soyuz manned transport spacecraft 


A 
Poccuiickun cermeHTt MexAyHaposHou KOCMNYeCKON CTaHuMn 
The Russian segment of the International Space Station 


A 
NMpesugent PO B.H. Enbunu Ha Bctperve c paG6ounmn FKHML um. M.B.XpyHuuesa 
Russian President Boris Yeltsin meeting with the Khrunichev State Research and Production Space Center personnel 
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KONTEB 
fOpnii Hukonaesny 


1965-1969 rr. — utKeHep, NHKeHEP-KOHCTPYKTOp, 
HavaibHUK Opuvragb! MalwuHocTpouTenbHoro 3aBoya 
vmeuy C.A. JlapouxuHa Muno6uyemaia CCCP. 
1969-1991 rr. — B MuHo6buwematwe CCCP (ot crapwero 
ViHKeHepa 0 HavanbHuika [aBHoro ynpaBneHiun — 
yneHa KOMMerMu, 3aMeCTMTeNA MUHCTpa). 

1991-1992 rr. — Buye-npesupeHT Kopnopauiun 
«PocoOlemal». 

1992-2004 rr. — reHepanbHbIih AupeKtop PoccuiicKoro 
KOCMMYECKOFO areHTcTBa (B 1999 r. nepenvMeHOBaHO 

B Poccuiickoe aBaliMOHHO-KOCMMYECKOe areHTCTBO). 

C 2004 r. — aupextop penaptamexta O60poHHO- 
NPOMBILUNeHHOrO KoMneKca MuHucTepcTBa NPOMBILUIeHHOCTA 
VW 9HepreTuku. Jlaypeat FocyzapcrBeHHoW npemuu CCCP 
v FocygapcTBeHHo npemun Pd 


Yuri N. KOPTEV 


1965-1969 — engineer, design engineer, team leader of the 
Lavochkin Machine-Building Plant (Ministry of General Machine 
Building, USSR). 

1969-1991 — senior engineer, Chief of the Main Department, 
member of the Ministry Board, Deputy Minister of the USSR 
Ministry of General Machine Building. 

1991-1992 — Vice President of the Rosobshchemash 
Corporation. 

1992-2004 — Director General of Russia’s Space Agency (since 
1999, the Russian Air Space Agency). 

Since 2004 — Director of the Department of the Defense 
Industry Complex of the RF Industry and Power Engineering 
Ministry. Holder of the State Prizes of the USSR and of the 
Russian Federation 


Ceptudukat 
TexHMvYueckon 
TOTOBHOCTU 
@yHKUNOHASIbHOrO 
rpy3oBoro 6noka 
MexAyHaposHon 
KOCMNYeCKON CTaHuMn 
K NeETHOUK 9kcnNyaTaunn 
Ha op6uTe 

Certificate of Readiness 
for the Functional Cargo 
Block for the International 
Space Station testifying 
to the module’s ability 

to operate in orbit 


A 

SaroToska kopnyca dyHKWMOHaNbHOrO rpy3oBoro Gnoka 

(Mogynb «Anbda» Mex ayHapogaHon KOCMUYeCKON CTaHunMn) 
goctasnena B yex FKHML um. M.B. Xpyuynyesa 

Hull for the Functional Cargo Block (Alpha Module) for the International Space 
Station delivered to a workshop of the Khrunichev State Research 

and Production Space Center 


@yHkKuWVOHaNbHbIi rpy30Bon Gnok nepeg OTNpaBKO# Ha McnbITaHnA 

B LIHAM mawinvHoctpoeHna 

The Functional Cargo Block before transportation to the Central Research Institute 
of Machine-Building for testing 
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Ucnbitanna myHkKunoHanbHoro rpy3ocoro GnoKka > 
uv ero onlemMeHTOB B LIHAV mMawimHoctTpoenna 
Testing the Functional Cargo Block and its elements 
at the Central Research Institute of Machine-Building 
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WAEBUY 
Ceprei KoncTaHTMHOBHY 


Aupextop nporpammb! MKC FKHML 
uo. M.B. XpyHuuesa (1994 — no H/B). 
Jlaypeat npemun MpasutenbctBa PO 
B OONACTM HaykU MM TeXHVKM 


Sergei K. SHAYEVICH 


ISS Program Director of the Khrunichev State 
Research and Production Space Center (since 1994). 
Holder of the Prize of the Russian Federation 
Government for Achievements in Science 

and Technology 
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<< Nepspii MopAynb MKC — 
@YHKLUNOHAsIbHbIN FTpy3O0Bo GnoK «Sapa» — 
B yexe FKHML um. M.B. XpyHnuesa 
nepeg oTnpaBkonu Ha Baiikonyp. 1998 r. 
The first ISS module — the Zarya Functional 
Cargo Block — in a workshop of the 
Khrunichev State Research and Production 
Space Center before being sent 
to Baikonur. 1998 


Npecc-KkondepeuHuna no utToram 
nognucanna ceptudnukata 

O roToBHocTu OFB — nepsoro snemeuta 
MKC - k otnpaBke Ha Baiikonyp. 
CnesBa HanpaBo: pykosBogmnuTenb 
PocasBuakocmoca IO.H. Kontes, 
reHepanbHbiii Aupektop FKHML 

um. M.B. XpyHnuesa A.V. Kucenes, 
Buue-npesngzeHT kKopnopaynnu «BonHr» 
P. Mutyenn, 3amectutTenb ANpeKkTOpa 
HACA P. Bpuuknu 

Press conference upon the signing 

of the Certificate of Readiness 

for the Functional Cargo Block, the first 
element of the International Space Station, 
for its mission. 

Left to right: Yu.N. Koptev, Director General 
of the Russian Aviation 

and Space Agency (Rosaviakosmos); 

A.l. Kiselev, Director General 

of the Khrunichev State Research 

and Production Space Center; R. Mitchell, 
Boeing Vice President; and R. Brinkley, 
NASA Deputy Director 
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TeHepanbHbiii ANpeKTOp & 
Pocasuakocmoca 1O.H. Kontes, 
reHepanbHbIii Aupexktop HACA f1.fongunH 
Vv reHepanbHbiii Aupexktop FKHML 

um. M.B.Xpyuuuesa A.V. Kucenes 
(cneBa HanpaBo) Ha KocmMogpome 
Baiikonyp Bo Bpema sanycka OFB «Sapa» 
Rosaviakosmos Director General 

Yu.N. Koptev, NASA Administrator D. Goldin, 
and Khrunichev Director General A.|. Kiselev 
(left to right) visiting the Baikonur 
cosmodrome to watch the launch 

of the Zarya functional cargo block 


TpaHcnopTuposka Ha CTapToBy!o > 
nnowjanky, BepTuKaNNsalna 
vw 3akntounTeNbHbIN 9Tan nogAroTroBKu 
K CTapTy pakeTbI-Hocu Tena «MporToH» 
C Ne€PpBbIM CTPyKTyPHbIM 3JIEMeCHTOM 
MexAyHapomHon KOCMUNYeCKON CTaHuMn — 
@YHKLMOHANbHbIM Fpy3OBbIM GNOKOM — 
Mogvysiem «Sapa». 
Kocmoygpom Bankonuyp, 
HosOpb 1998 r., 
nnowagka 81 
The Proton LV with the first element 
of the International Space Station, 
the Zarya FGB Module, being transported 
to the launch pad, lifted into an upright 
position and prepared for launch. 
Baikonur cosmodrome, 
November 1998, Site 81 
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CO3BAAHUE KOCMNYECKUX CTAHLLUN, KOPABAEN, ANNAPATOB 


A 

NepBbii CTpyKTypHbIN snemMeHT Mex aAyHapOAHOW KOCMMYeCKON CTaHWMN — 
@yHKUMNOHAaNbHbI rpy3O0BoOn GnoK — MOAyNb «Anbdba» — B NoNeTe B OTKPbITOM 
kocmoce. Motorpadug, BbINONHeHHAaA C ABTOMaTUMYeCKOoro Kopabna «Mporpecc» 
The first element of the International Space Station, the Alpha FGB Module, in orbit. 
The photo was made by the Progress unmanned spacecraft 


| < Crapt paketbi-Hocutena «Mporton» c dyHkKuMoHanbHbIM rpy3o0BbIM GnOKOM 
MexayHapogHon KocMu4yeckoni CTaHunu — MoAyneM «Sapa» 
Launch of the Proton LV carrying the Functional Cargo Block 
of the International Space Station — the Zarya Module 
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Nepspii amepukaHcknii snemeHT Mex ayHapogaHou KOCMNYeCKON CTaHyMn — 
CTbIKOBOUHBIN y3en (NODE) Unity B Kocmuueckom uweHTpe umMeuHu KeHHegn. 
LWectb niokos «fOHUTH» CnyKaT AIS CTbIKOBKM passM4HbIX MoAynen MKC 
The first US element of the International Space Station, the Unity Node 

connecting module, in the Kennedy Space Center. It has six berthing ports, 

to which future modules will be attached 


= 
<4 CrbikOBoyHbii y3en «KOHUTH» B OTKPbITOM KOCMOCE B rpy30BOM 
~ / | = ———=  oTceke aMepnkaHckoro kocmuyeckoro kopaona «AHfeBOp». 
i E 9 i Mpegctont ctbikoBka Ha op6uTe «fOHUTH» Cc poccuickuM 
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@yHKLMOHAaNbHbIM Fpy3OBbIM GNOKOM — MogAynem «Sapa» — 
nNe@pBbIM CTpyKTyPpHbIM 3nemMeHTOM MKC. flekaGpb 1998 r. 
‘ Unity Node in the cargo bay of the Endeavour Space Shuttle 

: fi: ie} in outer space before docking with the Russian Functional Cargo Block — 
i 2 Ae 
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’ 1 the Zarya Module - the first element of the International Space Station. 
at | December 1998 
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CO3BAAHUE KOCMUNYECKMUX CTAHLLUN, KOPABAEN, ANNAPATOB 


A 


NMpouecc c6OnvwxkeHua amMepukaHckoro Kocmuyeckoro kopa6na «AH peBop» Mogynnu «Sapa» vu «KOHNTH» NocNe CTbIKOBKU B COBMeECTHOM NosieTe. > 
c Mogynem «Sapa», N3bATUA MAHMNyNATOPOM CTbIKOBOYHOrO y3na «HOHUTH» CuHuMku BbinonHeub! 15 nexa6pa 1998 r. c Gopta 
U3 TpaHcnopTHoro oTceka, CONWKeEHNS UV CTbIKOBKM «Sap» uv «/OHUTH» amMepnkaHckoro kocmuyeckoro kopaona «AnfeBop» 
Rendezvous of the US Endeavour Space Shuttle with the Zarya Module. The docked Zarya and Unity modules in flight. The photos were made 
The shuttle robot arm lifted the Unity module out of the cargo bay and mated on December 15, 1998, from the US Endeavour Space Shuttle 

it onto the cargo bay’s docking system. Then, the Endeavour approached the Zarya 

and docked it to the Unity with the help of the robot arm 
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CO3BAAHUE KOCMNYECKUX CTAHLLUN, KOPABAEN, ANNAPATOB 
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C6opka cnyxxe6Horo Mov”ynsa «3Be3ya» — OCHOBbI poccuiicKoro cermeHta MKC — B yexe FKHMLI um. M.B. XpyHuyesa 
Assembly of the Zvezda Service Module, the core of the Russian ISS segment, in a workshop of the Khrunichev State Research and Production Space Center 
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<< CrbikoBounbii ysen 
cnyxeGHoro Movynsa «SBesya» 
Docking port 
of the Zvezda Service Module 
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CO3BAAHUE KOCMNYECKUX CTAHLUN, KOPABAEN, ANNAPATOB 


UcnbitaHna cnyke6Horo MovAynaA > 
«3Be3na» MKC B na6opatopuax 
LIHAU mawnvHoctpoeHna 
Testing of the Zvezda Service Module 
in laboratories of the Central Research 
Institute of Machine-Building 
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Cny>xe6HbIi Mosynb «3Be3yqa» B yexe FKHML um. M.B. XpyHuyesa nepeg otnpaskon Ha Baiikonyp 
The Zvezda Service Module in a workshop of the Khrunichev State Research and Production Space Center before transportation to Baikonur 
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~ Otnpaska BToporo snemeuHta MKC — 
6noka «3Be3fa» U3 COOpoYyHoro Wexa 
TKHMLL um. M.B. XpyHnyuesa 
Ha Bankouyp. Top»xxecTBeHHoe 
Ppaspesannue neHToUKn. 
Cnpapa Haneso: npesugent PKK 
«QHeprna» tO.M. CemeHos, 
reHepasibHbIN ANPeKTOpP 
PocaBuakocmoca 
tO.H. Kontes, reHepanbHbii AnpeKkTop 
KHNL A.W. Kucenes. 2000 r. 
A ribbon cutting ceremony devoted 
to the shipment of the second ISS 
element, the Zvezda Module, from 
an assembly shop of the Khrunichev State 
Research and Production Space Center 
to Baikonur. 
Left to right: President of the Energia 
Rocket and Space Corporation 
Yu.P. Semyonov, Rosaviakosmos Director 
General Yu.N. Koptev, and Khrunichev 
Center Director General A.|. Kiselev 


: 


PykoBogutenn poccuiickux pakeTHO-Kocmnuecknx npeanpuatun, LlexTpa NOArOTOBKM KOCMOHABTOB, 
BoeHHO-KOCMNU4eCKHX CHUN, NETYNKN-KOCMOHABTHbI C 9KUNaKeM NepBon skcneguuun Ha MKC. 30 oxtaGpsa 2000 r. 
Chief executives of Russian space rocket enterprises, the Cosmonauts Training Center, and the Military Space Forces, 

and cosmonauts with the crew of the first expedition to the ISS. October 30, 2000 
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HakaTka ronoBHoro oOTekaTena Ha CnyKeGHbI MOAYsIb 
«3Be3fa» B MUKe kocmo”poma Baikouyp 

Fairing encapsulation of the Zvezda Service Module in the 
assembly-and-test building of the Baikonur cosmodrome 


~< SaBepwarouje onepauun no nogrotosKe cnyxeGHoro Mogyna «SBesyqa» 
K CTbIKOBKe C pakeTOM-HOCuTeNeM «MpoToH» 


Final operations to prepare the Zvezda Service Module for mating 
with the Proton launch vehicle 


DEVELOPMENT OF SPACE STATIONS AND SPACECRAFT 


<1 CnyxeGubiii Mopynb «3Be3ya» NoAroTOBNeH 


K TpPaHCNOPTMPOBKe ANA CTbIKOBKU 
Cc pakeToi-HocuTenem «MpotToH» 
The Zvezda Service Module prepared 
for transportation for mating 

with the Proton launch vehicle 


TpaHcnoptuposka cnyxkeGHoro Mogzynsa 
«3Be3fa» nocne OKOHYaTeNbHON COopKu 
YU npoBepok nu3 MMKa ana cTbIKOBKU 

Cc pakeTou-HocuTenem «MpoToH» 
Transportation of the Zvezda Service Module 
after its final assembly and checks from 

the assembly-and-test building 

for mating with the Proton launch vehicle 


CO3BAAHUE KOCMNYECKMUX CTAHLIUN, KOPABAEN, ANNAPATOB 


<4 CrbikoBka cnykeGHoro Mov”ynsa «SBe3yza» 
Cc pakeTow-HocuTenem «IMpotoH» 

B MOHT@KHO-UMCNbITaTCsIBHOM KOpnyce 
kocmMog”poma Banikouyp 

The Zvezda Service Module mated 

with the Proton launch vehicle 

in the assembly-and-test building 

of the Baikonur cosmodrome 


Norpy3ka paketTbi-HocuTens «MpoToH» 

C NPUCTbIKOBaHHbIM cny>keGHbIM mMo”Ayem 
«3Be3,a» Ha NOAbEMHO-TpaHCcnopTHoe 
yCTpOuWcTBO Ansa MOcTaBKu u3 MUKa 

Ha CTapTOBbIN KOMNIeKC 

The Proton launch vehicle 

mated with the Zvezda Service Module being 
loaded onto a hoist-and-transport machine 
for transportation from the assembly-and-test 
building to the launch pad 
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Cosgatenu pakeTHOo-Kkocmuyeckon TexHnkn — > 


reHepanbHbiii Aupektop FKHML 

um. M.B. XpyHuyesa A.W. Kucenes (cnpaBa) 

VU reHepasibHbI KOHCTpyKkTop PKK «QHeprua» 

tO.M. CemeHos Ha kocmogpome Baiikonyp nepea, 
CTapToM pakeTbI-HocuTena «MporToH» 

co cny>keGHbIM Mof”ynem «3Be3fa» MexgyHaposHon 
KOCMNYeCKON CTaHuUN. 

VUronb 2000 r. 

Spacecraft developers: Khrunichev Center 

Director General A.|. Kiselev (right) and Energia Corporation 
General Designer Yu.P. Semyonov on the Baikonur 
cosmodrome before the launch of the Proton LV 

with the Zvezda Service Module of the ISS. 

July 2000 


~< Mogbem paketpi-Hocutena 


«[poTOH» C NPUCTbIKOBaHHbIM 
cnykeGHbIM Mogynem «SBesya» 
Ha CTapTOBOM komnnekce 

B BEpTUKasIbHOe NONOKeHNEeE 

C NOMOLMAbIO TPaHCNnopTHO- 
NOfbeMHOLO ycTpoiicTBa 

The Proton launch vehicle 

mated with the Zvezda Service 
Module being lifted into an upright 
position by a hoist-and-transport 
machine 


CO3BAAHUE KOCMNYECKUX CTAHLUN, KOPABAEN, ANNAPATOB 


CrapT paketTbi-Hocutens «MpotoH» 
co cny>keGHbIM Mog”ynem «3Be3fa» 
c KocmMogpoma Baikonyp. 

Utonb 2000 r. 

Launch of the Proton LV 

with the Zvezda Service Module 


~ Paketa-HocuTenb «MpotonH» 


co cny>keGHbIM Mof”ynem «3Besya» 
3a@uKCUupoOBaHa B BEPTNKaNbHOM 
NoONO*KeHUL Ha CTAPTOBOM CTone. 
NogBogutca depma o6cnyxuBaHna 
O19 BbINONHEHMA SaKMIOUNTesbHbIX 


from the Baikonur cosmodrome. npeActTapTosbix onepayun 

July 2000 ; j The Proton launch vehicle mated 

with the Zvezda Service Module being 

t ~ bn secured in an upright position on the launch 
pad. The service tower moved into place 
tcc > . for concluding prelaunch operations 
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Mex ayHapogHad KOCMUYeCKas CTAaHWNA & 
B COCTaBe poccuiickux Mo”ynen «Sapa» 
vu «SBe3sga», AMeEPNKAaHCKOrO 
CTbIKOBOYHOrO y3a «FOHMTI» 
aBTOMaTHNYeCKOrO TpaHCcnopTHorO 
kopa6na «Mporpecc» B nonete 
The International Space Station, 
comprising Russia’s Zarya and Zvezda 
modules, the US Unity docking module, 
and the Progress unmanned 
transport spacecraft, in flight 


Skunax MexAyHapogHou Kocmuueckon 
CTaHuMu B CnykKeOHOM Mogyne «SBesyza» 
Crew of the International Space Station 

in the Zvezda Service Module 
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nEPMUHOB 
AHatonui Hukonaesuny 


B 1967-1989 r. Ha cnyK6e B PBCH. 

1991-1993 r. — HayanbHnK 1-ro THUMM MO (B HacTosluee 
Bpema — [OCyfZapcTBeHHbI UCNbITaTeNbHbI KOCMOLPOM 
Mneceuk). 

C asrycta 1993 r. no HonOpb 1994 r. — HayanbHk FnaBHoro 
ynpaBneHusn skKCnyaTaliMn pakeTHOrO BOOPyxXeHUA VU BOEHHOM 
TexHukK PBCH. 


1994-1997 rr. — nepBbI 3amectuTenb HayanbHuka [naBHoro A 
wra6a PBCH. - YueGuble 3aHaTus c OyAyuyMM 3kunaxem MKC- 12 no BbINOMHEHUIO BOSMOXKHbIX PEMOHTHbIX PaGOoT 
1997-2001 rr. — HayanbHik TnasHoro wra6a PBCH — nepebil B LlenTpe nogroToBku KOCMOHaETOB NpoBogsT cneuManncti FKHNL um. M.B. Xpyuvuesa 
samectuTenb [naBHoKomar~yiowero PBCH. Specialists of the Khrunichev State Research and Production Space Center training the future Expedition 12 
C 28 mapa 2001 r. — komaHayiowwmin KocMmyeckumu BOvicKaMM. of the ISS to perform probable repairs in the Cosmonauts Training Center 
Pykosogutenem MepepanbHoro KOCMMYeCKOrO areHTCTBa 

Ha3HayeH B MapTe 2004 r. y 
KaHgparT TeXHV4eCKUX Hayk, Npodeccop AkayeMu BOeHHbIX Hayk 

Anatoly N. PERMINOV 

1967-1989 — military service (Strategic Missile Forces). 

1991-1993 — Head of the State Research Proving Ground 

#1 of the Defense Ministry (now, the State Testing Plesetsk 

cosmodrome). 

August 1993 — November 1994 — Head of the Main Directorate , f 

for Operation of Rocket Armament and Military Equipment of the al QR Ray 7 ’ - . = = 


Strategic Missile Forces. 

1994-1997 — First Deputy Chief of the Strategic Missile Forces 
General Staff. 

1997-2001 — Chief of the Strategic Missile Forces General 
Staff, First Deputy Commander-in-Chief of the Strategic Missile 
Forces. 

Since March 28, 2001 — Space Forces Commander. 

Since March 2004 — Head of the Federal Space Agency. 

Cand. Sc. (Technology), Professor of the Academy of Military 
Sciences 
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~<< PaGotbi Ha Gopty MKC BbinonHseTt cmMewaHHbii 
poccuiicko-amepnkaHckni 9kunaxk 
Mixed Russian-US crew working on board the ISS 


< OPFB-2 (mHorodyHkuMoHanbHbii NaGopaTopHbin 
Mogysib) B COopoyHom exe FKHML 
um. M.B. XpyHuyesa 
The FGB-2 Multipurpose Lab Module 
in an assembly workshop of the Khrunichev State 
Research and Production Space Center 


HOBBIE MPOEKTbI FKHMNLU um. M.B. XpyHuyuesa 


new projects of the Khrunichev State Research and Production Space Center 


HOBbIE NPOEKTBbI 


> «Anrapa» 


PakeTHO-KocmMyuecKu KoMmiIeKc «AHTapa» 
Hauajl CO3{aBaTbcs B COOTBeTCTBHM Cc YKa30m IIpe- 
3ugeHta PO. On JovKeH OBITS, BO-TepBbIX, OPHeH- 
THpOBaH TOJIbKO Ha MPOMBIIMNVIeHHOCTb M KOCMO]- 
POMBI, paciiomoxKeHHbIe B Poccuv, BO-BTOpBIX, 
cioco6eH BbIMOJHATh 3aad paKeTbI-HOCHTeIA U 
JI€TKOTO, M cpeqHero, UW Ts>KeIOTO KaCCOB; a HOBaA 
paKeTa-HOCHTeIb — MCIOUb30BaTb IKONOTMYECKU 
YMCTBIC KOMIOHEHTHI TOMIMBa (KUCcIOposq—Kepo- 
CMH, KUCIOpo—BOZOpon) U OTBeYaTb BCeM Tpebo- 
BaHMAM K IIpeOcTaBsIeHHio KOCMMYeCKMX ycslyT Ha 
COBPe€MCHHOM YypoBHe. 

Torna [KHIM um. M.B. XpyHvuesa BelgBuHys 
Vero CO31aHMA KOMIVIeKca, MOyIMBUIero Ha3sBaHVe 
OMHOM 3 CaMbIX YMCTHIX peK Poccuu — Anrapbsl. 

BaxHeliliiMit KOMMOHeEHT KOMIUIeKca — ceMelic- 
TBO paKeT-HOcUTesei «AHTrapa» ObLIO IpenIOxeHO 
CTPOMTb Ha 6a3e eMMHOTO yHMBepcasbHOrO pakeT- 
Horo Mogysa (YPM) meppoit ctryneHu. PakeTI-Ho- 
CUTesIM JIerKoro klacca «AHrapa- 1.1» uw «AHrapa-1.2» 
pa3mualoTca Mexxay Cobol TuMaMM BTOpbIXx CTyrIe- 
Heli, T0OaBiaempIx K YPM, a pakeTsr «AHrapa-3» u 
«AHTapa-5» MIOCTpOeHbI Ha 6a3e paKeTbI-HOCHTeIA 
«Aurapa-1.2», OcHallleHHOM JByMA WIM 4deTbIpbMs 
YHUBepCasIbHBIMM MosyiIaMu. B 3aBMCUMOCTH OT pe- 


INaeMBIX 3aa4 M BEIBOAMMBIX Mose3HbIX Harpy30K Ha 
pakeTax-HOCHTeJIAX MOTYT YCTaHaBIIMBaTbCA pas - 
Hble pa3rOHHble O0KM. PakeTbI-HOCUTeM CHCTeMBI 
«AHrapa» pa3pabaTbIBaloTcs Tod, WopaboTaHHoe Iyc- 
KOBO€ YCTPOMCTBO CTapTOBOTO KOMIUIeKca paKeTBI- 
HOCMTeJIA «3CHUT> Ha KOcCMo_pome TLiecelk. 

B HacTosilee BpeMa Ha 3aBOe «3Be3T0UKa» B 
CepepoaBMHcKe W3rOTOBIeH YHMUKasIbHbIM CTapTo- 
BbIM CTO Ia «AHTapbr>, C KOTOporo OyzyT OcyIilecT- 
BIIATBCH 3allyCKM BCero CeMelicTBa ITUX pakeT-HOCH- 
Temeu. Ha kocmMogpome [Inecelyk useT MOATOTOBKa 
paOounx MeCT B MOHTAXKHO-HCTIIbITaTeJIBHOM Koprtyce 
Mi Apyrux coopyxkeHuax TeXHUYeCKON MO3MIIMM, a B 
TKHML um. M.B. XpyHwyesa — usroTropienve u 
MCIIbITaHMe pakeT ceMelicTBa «AHTapa», MOATOTOBKa 
Mx K Hayasly JICTHO-KOHCTpyKTOpCKHX MCIIbITaHHi. 
TIpu mpopezenun padot Hag <AHrapoii» xpyHuueBIIbI 
INMPOKO MCTIONb3YIOT y2Ke MMeIOMIMMcaA MHTeIUIEKTy- 
aJIbHBIM MOTeHIMall MpeIpuaATuA, ero HaydHO-uc- 
TIbITATeJIBHY1IO Oa3y MW TEXHOJOTMYECKYIO OCHACTKY. 

Co3qaHve pakeTHO-KOCMM4YeCKOTO KOMIMIeKca 
«AHTapa» HOBOTO TIOKONeHMA, padoTarlolero Ha 
9KONOIMYeCKM UMCTBIX KOMIOHEHTAaX TOIIMBA, 
BKIOYeHO B WDefepalbHyIO KOCMM4ecCKyIO Tpo- 
rpammy Poccun Ha 2006—2015 roan. 


Cxema pakeTbI-HocuTena nerkoro Knacca «AHrapa- 1.1» 


Diagram of the Angara 1.1 light launch vehicle 
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Angara 


The development of the Angara space launch 
complex was started under the Russian President’s 
decree. The new complex, first, was to rely on the 
industry and cosmodromes located in Russia only, and 
second, it was to be capable of performing missions of 
light, medium and heavy-class launch vehicles. It was 
also essential that the new launch vehicle would burn 
ecologically clean fuel components (oxygen-kerosene, 
oxygen-hydrogen) and meet all the present-day 
requirements for commercial space services. 

The Khrunichev State Research and Production 
Space Center offered to build such a complex, which it 
named Angara after one of the cleanest Russian rivers. 

It was suggested that the main component of the 
complex — a family of Angara launch vehicles — be built 
around a single modular core, designated Universal 
Rocket Module (URM) and used as a first stage. Light- 
class launch vehicles, Angara 1.1 and Angara 1.2, differ 
in types of their second stages added up to the URM, 
whereas the Angara-3 and Angara-5 rockets were built 
around the Angara 1.2 LV fitted with two or four URMs. 
Depending on the tasks assigned and payloads lifted, 
the launch vehicles can use a variety of upper stages. 
The Angara LVs will be launched from an updated 
launch pad originally built for Zenit LVs on the Plesetsk 
cosmodrome. 

The Severodvinsk-based Zvyozdochka Plant has 
built a unique launch pad for launching the whole range 
of the Angara LVs. Work is currently underway on the 
Plesetsk cosmodrome to prepare workstations in the 
assembly-and-test building and other facilities in the 
maintenance area, while the Khrunichev Center is 
making and testing the Angara LVs and preparing them 
for development flight tests. In its work on Angara, the 
Center makes a wide use of its intellectual potential, 
research and testing facilities, and production tooling. 

The development of the new-generation Angara 
space launch complex, which will burn ecologically 
clean fuel components, has been included in the Russian 
Federal Space Program for 2006-2015. 


~< Cxema PpakeTbI-HOCHMTeNA TAKENOrO 


uv CBepxTs»Kenoro KnaccosB «AHrapa-5A» 
Diagrams of the Angara-5A heavy 
and superheavy LVs 


NEW PROJECTS 
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Nogrotoska vu c6opka 3NeMeHTOB YHUNBepcasbHOoro 
PakeTHOrO MOAyNaA pakeTbI-HOCUTeNA «AHrapa» 
Preparation and assembly of elements 

of the Universal Rocket Module for the Angara LV 


<4 KucnopogHo-kepocuHoBbiii ABUTaTenb 
Pf-191 npoussogctea HNO «SHepromaw» 
Asia YHABeEPCasIbHOroO PakeTHOrO MOAYyNA 
nepBouw CTyneHu pakeTbi-HocuTensa «AHrapa» 
The RD-191 oxygen-kerosene engine, built by 
the Energomash Research and Production 
Association for the Universal Rocket Module 
of the Angara launch vehicle 


HOBbIE NPOEKTBI 


MEABEXZEB 
AnekcaHap Anekxceesuy 


C 1975 r. — B Kb «CanioT» npowen nyTb OT MHkKeHeEpa-KOHCTpyKTopa 


3-ii KaTerOpuu 0 riaBHOrO KOHCTpykTopa no pagy Tem. 

C 1995 r. — samectutenb, c 2001 r. — reHepanbHbI ApexTop, 
B 2003-2005 rr. — reHepanibHbIii AupeKTOp — reHepayibHbIiA 
KOHCTpykTop FKHML um. M.B. Xpyyuyesa. Npnnuman yyactue 
Vi pykOBOgMn cosfaHvem poccnitckoro cermeHta MKC, 
NpoeKTUpoBaHvem, paspaboTKOli vi eTHbIMM ViCnbITaHaMn 
MOJepHU3upoBaHHon PH «poToH M», PH «PoKoT», pasrOHHbIX 
6NIOKOB, YHUBePCanbHO KOCMUY4eCKON MiaTbOpMbI «AxTa». 
Pykosogun pa6oTamu no cosfaHuio HOBOrO CeMelicTBa pakeT- 
HocuTenei «AHrapa», KOCMUYeCKMX KoMMNeKCOB «MoHuTOp-3» 
v «Kascat». 

Jlaypeat npemun NpasutentcrBa PO B o6nacTu Hayku M TeXHVK 


Alexander A. MEDVEDEV 


Worked in the Salyut Design Bureau since 1975, working 

his way up from design engineer (3rd category) to chief designer 
of several projects. From 1995 — Deputy Director General, 

from 2001 — Director General, and in 2003-2005 — 

Director General and General Designer of the Khrunichev State 
Research and Production Space Center. 

Participated in and supervised the development of the Russian 
segment for the International Space Station; the designing, 
development and flight tests of the upgraded Proton-M and Rokot 


launch vehicles, upper stages, and the Yakhta unified space platform. 


He supervised the development of a new family of Angara LVs, 
and the Monitor-E and the Kazsat spacecraft. 

Holder of the Prize of the Russian Federation Government 

for Achievements in Science and Technology 
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Nogrotoska vu cOopka 3NeMeHTOB YHUBeEPCasbHOrO pakeTHOrO MoAynA 
PakeTbI-HocuTens «AHrapa» 

Preparation and assembly of elements of the Universal Rocket Module 

for the Angara LV 


~ C6opka kopnyca yHuBepcanbHoro 
PpakeTHOoro mMovynsa 
PpakeTbI-HocuTens «AHrapa» 
B OAHOM u3 yexoB FKHML 
um. M.B. XpyHnyesa 
Assembly of the hull of the Angara LV’s 
Universal Rocket Module in a workshop 
of the Khrunichev State Research 
and Production Space Center 


BsBeluwMBaHne BTOpON cTyneHu > 
PpakeTbI-HocuTens «AHrapa» 
nepeg CTbIKOBKON 
Cc NepBon cTyneHbIo 
Weighing the second stage 
of the Angara LV prior to its mating 
with the first stage 


NEW PROJECTS 


HOBbIE NPOEKTBI 


BAXBAJIOB 
lOpnii Onerosny 


B 1977-1999 rr. — wHkeHep-KOHCTpykTop 3-i KaTeropun, 
Ha¥aIbHUK Fpynnbl, HaYaNbHMK Opuragbl, 3aMeCTUTeNb HAYaNIbHKa 
OTAeNa, HavabHUK OTAeNAa Kb «CanioT». 

1999-2003 rr. — 3amecTuTenb reHepanbHOro KOHCTpykTopa 

NO KOHCTpykKTopcKum pabotam KB «CantoT». 

2003 — no H/B — nepsbii 3amecTuTenb reHepayibHOro 
KOHCTpykTOpa — HayayIbHUK KB «CanioT» 

TKHML um. M.B. XpyxHuuesa. 

Jlaypeat npemun NMpasutenbctBa PO B o6nactu Hayku Ml TeXHVKM 


Yuri O. BAKHVALOV COopka kopnyca yHuBepcanbHoro > 


PakeTHOrO MOAyNA pakeTbI-HOCUTeNA 


1977-1999 — design engineer (3rd category), chief of a team, «AHrapa» B OAHOM M3 WeXxoB 
chief of a group, deputy chief of a department, rKHML um. M.B. Xpyunuesa 
chief of a department at the Salyut Design Bureau. Assembly of the hull of the Angara LV’s URM 
Pee ~ Deputy General Designer in a workshop of the Khrunichev State 
of the Salyut Design Bureau. Research and Production Space Center 


Since 2003 — First Deputy General Designer 

and Chief of the Salyut Design Bureau of the Khrunichev State 
Research and Production Space Center. 

Holder of the Prize of the Russian Federation Government 

for Achievements in Science and Technology 


NEW PROJECTS 


SAVATAeLT 
TA ia) 


XKUAKOCTHOU pakeTHbIi 
aBuratenb Pf-0124A 

Jc BTOpOU CTyneHy pakeTpbi- 
HocuTens «AHrapa» 

The RD-0124<A liquid-propellant 
rocket engine for the second stage 
of the Angara launch vehicle 


~< Neperpy3ka pakeTbi-HocuTens «AHrapa» 
nepeg OTNpaBkKOHW Ha UCnbITaHNA 
Reloading the Angara launch vehicle 
prior to being shipped for testing 
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HOBbIE NPOEKTBbI 
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CbIYEB 
Bacunun Hnukonaesuny 


PaketTa-HocuTenb «AHrapa» Ha CTapTOBOU Nnosuunn Ha KOcCMOApoMme Mneceuk. KomnbioTtepHag rpamuka 
OkoH4n MockoBCKiNit ABMaLMOHHbIit MHCTUTYT. The Angara LV ona launch site on the Plesetsk cosmodrome. Computer-generated image 


1982-1989 rr. — macTep, cTapwinii MacTep npovsBOsCTBeHHOrO 
yyactka, Ha4anibHik Lexa 3V\Xa. 

1989-2001 rr. — HayanbHvk npovsBogcTBa TKHMLI um. M.B. XpyHuesa. 
2001-2003 rr. — 3amectuTenb AupekTopa No 3KOHOMUKe PK3. 

2003 — no H/B — 3aMeCcTuTenb reHepaibHoro AMpeKTopa — 

Aupextop PK3 FKHMLI um. M.B. XpyHuyesa. 

KaHgugat TeXHAYeCKXx HayK 


Vassily N. SYCHEV 


Graduated from the Moscow Aviation Institute. 

From 1982 to 1989 — shop supervisor, senior shop supervisor of the 
production division, shop superintendent of the Khrunichev Plant. 
From 1989 to 2001 — Director of Operations of the Khrunichev State 
Research and Production Space Center. 

From 2001 to 2003 — Deputy Economy Director of the Space Rocket 
Plant. 

Since 2003 — Deputy Director General and Director of the Space 
Rocket Plant of the Khrunichev State Research and Production Space 
Center. 

Candidate of Science (Technology) 


Paketa-HocuTenb «AHrapa» Ha NyCKOBOM yCTponcTBe 
Ha KOCMOogpome Ineceuk. KomnbiotepHaag rpaguka 
The Angara LV on a launch pad on the Plesetsk 
cosmodrome. Computer-generated image 


BuGponpoyuoctubie ucnbitanna Oaka oKucnutTena 
YHUBepCanbHOro pakeTHOrO MOgAynsa «AHrapa» 

B na6opatopun LIHAWmawa — Beszyuiero Hay4Ho- 
uccnefOBaTeNbCKOrO LIEHTPa KOCMUNYeCKOU OTpacnn 
Vibration tests of an oxidizer tank of the Angara Universal 
Rocket Module in a laboratory of the Central Research 
Institute of Machine-Building, the leading research center 
of the aerospace industry 


NEW PROJECTS 


<< Mutunr Ha cygoctTpoutenbHoM 3aBbone «SBe3n04Ka» (CeBepOABUHCK) No cnyyato 
OkKOHYAaHHA paboT U CAaNN 3aka3suUNky CTapTOBOrO CTONAa NyCKOBOrO ycTpoiicTBa 
PakeTbI-HocuTens «AHrapa» 
Formal meeting at the Zvyozdochka Shipbuilding Plant in Severodvinsk on the occasion 
of the completion of the construction of a launch pad for the Angara LV and its presentation 
to the customer 


Samectutenb reHepanbHoro ANpektopa FKHML um. M.B. XpyHuuesa B.J1. ABaHos 
(cnpaBa) BpyyaeT reHepanbHomy AUupekTopy cyfOcTpouTenbHOro 3aBoma «SBe3q04uKa» 
H.A. Kanuctpatosy mMakeT pakeTbi-HocutTens «AHrapa» Ha MUTHHTe No cnyyato cAa4uN 
3aBog4aHaMu CTapTOBOrO CTOsNa NyCKOBOrO yCTPONCTBa pakeTbI-HOCUTeNnsA «AHrapa» 
Khrunichev Center Deputy Director General V.L. Ivanov (right) presenting a model 

of the Angara launch vehicle to Director General of the Zvyozdochka Shipbuilding Plant 

N.Ya. Kalistratov on the occasion of the completion of the construction 

of a launch pad for the Angara LV 


<4 YuacTHukaM MUTHHTa Ha CyAOCTpoNTeNnbHOM 3aBos7e «SBe3Q04Ka» NO cnyyalo cman 
nNyCKOBOro CTONa ANA pakeTHOrO Komnsekca «AHrapa» NOKa ELLIE MOXKHO OCMOTPpeTb, 
nNOLWynaTb COOCTBEHHbIMN pyKaMHU VU axe CHoTorpadupoBatTb AeTann stToro 
rpaHANosHoro Ccoopy>xeHnag... 
Participants in the meeting at the Zvyozdochka Shipbuilding Plant, devoted to the completion 
of the construction of the Angara launch pad, having the last glimpse of this enormous structure, 
which they could still touch and take pictures of its components 


MakeT paketTbI-Hocutensa «AHrapa» B MUKe na kocmogpome Baikonyp. Mai 2005 r. 
Mockup of the Angara launch vehicle in the assembly-and-test building of the Baikonur 
cosmodrome. May 2005 


HOBbIE NPOEKTBbI 


> «Balika 


B xoge padoT 0 co3qaHuio pakeTbI-HOCHTeIA 
«Anrapa» B TKHIIL um. M.B. XpyHuyesa Opiia 
BbINBUHYTa Wed pa3spaOoTKH TeXHOJIOrMU BO3Bpa- 
IW€HUA WM MOBTOPHOTO MCHOb30BaHUA paKeTHbIX 
OnoKoB. Ee peamM3allva MO3BONAIa 3HAYMTeIbHO 
COKpaTUTb 3aTparTbl Ha BbIBeeHVe MOse3HbIX Harpy- 
30K HU, YTO TOXe Upe3BEIYaMHO BAXKHO, OOOMTUCh Oe3 
nome maqeHus. 

B mpoexte «baiikasI» yHuBepcasIbHbI yCKOpu- 
TeJIb MHOTOpa30BOrO UCHOb3O0BAHMA, BbITIOJIHeH- 
HbIM Ha 6a3e YHUBepCaIbHOrO paKeTHOTO MOJYIIA 
(YPM) «AnHrapa», CMOXeT BO3BpalllaTbcA Ha MeCTO 


A 


cTapTa 6e3 MpoMexyTOYUHOK MocayKuU. Ilo 3ampicuyy, 
«Baiikas» BOMeT B COCTaB MepBbIX CTyMeHel pakeT- 
HOCHTeJIeH pa3sIM4YHBIX KIIACCOB. 

OcnateHue «Balikasia> CKIaHbIM KPbLIOM, I0- 
BOPOTHBIM XBOCTOBBIM OMlepeHveM, BCIMOMOraTeJIb- 
HbIM TypOOpeaKTMBHbIM JBUTaTesIeM MU COOCTBeH- 
HbIM OOPTOBbIM KOMIVICKCOM ylIpaBIeHuA esaeT 
MHOropa30BbIMf YCKOPMTeJIb MAaHeBPeHHbIM, YTO 
MIO3BOJIAeT CMY TIP BO3Bpall[eHHU COBepllaTb M0- 
caJ{Ky Ha JIOOOM aspozpome, B TOM YMCJIe U Ha BXO- 
IAM B COCTaB KOCMOgZpoMa. 

«BbalikaJ> co3qaeTcs CoBMecTHo c HITO «Monn». 


Baikal 


While working on the Angara launch vehicle, the 
Khrunichev Center put forward an idea to develop a 
technology for returning and reusing rocket stages. If 
implemented, it would allow the enterprise to considerably 
cut payload lifting expenses and, what is of great importance, 
do without drop areas. 

The project, named Baikal, provides for the 
development of a universal reusable booster rocket based on 
the Angara Universal Rocket Module, capable of returning 
to the launch site without making intermediate landings. 
The Baikal is supposed to be used as a first stage of a variety 
of launch vehicles. 

The Baikal is fitted with a folding wing, an adjustable tail 
fin, an auxiliary turbojet engine, and a navigation system of 
its own, which will make the reusable booster maneuverable 
and enable it to land onto any airfield, including the one on 
the cosmodrome. 

The Baikal is being developed jointly with the Molniya 
Research and Production Association. 


Kopnyc mMHoropa3oBoro yckoputens «Bankan» (6e3 CknagHoro KpbiNa) Ha nuHuN COopKn B yexe [KHNL um. M.B. XpyHnyesa. Bugbi cOory vu cBepxy 
Airframe of the Baikal reusable booster, less the folding wing, on an assembly line in a workshop of the Khrunichev Center (viewed from the side and from above) 
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NEW PROJECTS 


| < MHoropa3osBbii yckopuTenb 
a «Balkan» Ha BbICTaBKe 
B Jle-Bypxe. 2001 r. 
The Baikal reusable booster at 
af the Le Bourget exhibition. 2001 


nETPUK 
Bnagumup Angpeesny 


Nepsbiii 3amectuTenb Aupektopa — MaBHbliA MHKeHEp 
pakeTHO-kocmuueckoro 3aBofia (2004 — no H/B) 


<4 TpaHcnoptuposKka 


CxiaAHGrO KpEUTS Viadimir A. PETRIK 
nepeg c6opkoi c kopnycom 

yckopntensa First Deputy Director and Chief Engineer of the Space Rocket Plant 
The Baikal folding wing being (since 2004) 


transported for installation 
on the booster airframe 


Pow 


TpaHcnoptTuposka 
«Baiikana» no cOopoyHomy 
uexy TKHMML 

um. M.B. XpyHnyesa 

The Baikal booster being 
transported across 


the assembly shop 
of the Khrunichev Center KOHAPATOB 
Axvatonui Bnagumuposny 


SamectuTenb AMpekTopa pakeTHO-KOCMU4eCKOrO 3aB0La 
NO ONbITHO-3KCNepUMeHTabHOMy npousBogcTBy (1994—2004) 


Anatoly V. KONDRATOV 


Deputy Director of the Space Rocket Plant for Pilot Production 
(1994-2004) 


17 


a) 
Op 

IIporpaMMa fcTaHIMOHHOrTO 30H,MpoBaHuat 
3emiu «MoHUTOp-9», 3alyMaHHas mouTu 10 mer 
Ha3az B TKHIIL 8 wHuiMaTuBHOM TopsdKe (pyKo- 
Bogutetb W.A. [ia3Kkopa), MpeososeB MHOrOunc- 
JICHHBIe Mperpaybl U TpyqHOcTH, ceromHs, mocse 3a- 
TiycKa 26 aprycta 2005 roqa paKeTou-HOCUTeIeM 
«PokoT» KocMMyeckoro ammapata «MonntTop-3» 
(9KCIIePUMCHTAJIbHbIM), PeaIbHO JOKAa3bIBaeT CBOIO 
2KM3HECIIOCOOHOCTB. 

JleTaromlMi B KOocMoce Ha BbIcoTe 540 Km «Mo- 
HUTOp-9» — HanMOosee 3pUMasd YaCTbh OFrpOMHOi!t 
pa6oTbI, MposertaHHol xpyHuyeBlaMn 3a Mocsey- 
Hue FOAL MO CO3qaHMIo MOWHOM MHdpactTpyK- 
Typpi — Llentpa ympaBieHua MomeTOM aBTOMaTH- 
yeCKMMH KOCMMYeCKMMU almlapatamu, Lleutpa 
oOpadoTKU UM OTOOpaxkeHUA MONeTHOM MHPopMa- 
mun (LOOT), Llextpa no pabote c notpe6utTe- 
JIIMM, IIaHUpOBaHMA CbeMOK, apXUBalluM U Ka- 
TaOTM3allMv WAaHHBIX UH T.. 

«Monnutop-9» cpa3y Ke 3alyMbIBaJICA UM TIpoeK- 
TMpOBAasICH JIA BbIBOZa Ha OPONTy cBOe, XpyHUyeB- 
CKOM, pakeTOM-HOCUTeseM JIerKoro KIacca «POKOT», 
YTO 3HAYHTeIbHO CHYDKasIO 3aTpaTbI Ha 3allyCK KOC- 
MMYeckKOro arimapata. OnHa U3 OcobeHHOcTei Oyry- 
WeTro CiyTHHKa — HerepMeTHYHOCTh BbIBOAMMOM B 
KOCMOC KOHCTpyKIIMM, YTO CylIecTBeHHO YMeHb- 
INIMJIO ETO Maccy. 


Kouctpyxtoppi TKHITL, cpoespemeHHo Bocnpu- 
HaJIM MMpOBble TeHeHIMM KOCMMYeCcKOrO aliiapa- 
TOCTpoeHUA — B YaCTHOCTH, co3faHve yHUBepcasib- 
HBIX KOCMMYeCKHX TWiaT:opM IIA pa3MelleHua Ha 
HX (PyYHKUMOHAaIbHBIX Mosel pa3syIM4HOTO Ha3Ha- 
YeHHA, TAKUX, Halipumep, Kak Leostar, Proteus, Flexbus 
wap. B stom pally XpyHw4eBcKasd YHUBepcasIbHas KOC- 
MiMyecKad TiaTdopMa «AxTa», TIpesCTaBsIeHHas B Jle- 
Bypxxe ene B 1999 rony Kak BO3MOXHbIM HOCMTeIIb 
MaJIbIX KOCMMYeCKMX alllapaTOB JMCTaHIMOHHOTO 
30HIMpoBaHuad 3eMsIM, CBA3M UM TeyIeBU3HOHHOTO Be- 
IaHus, OTpa0oTKM KOCMMYeCKUX McciIeqoBaHuii u 
T.., CTayla HalexHOH Oa30i 1a «MountTopa». 

Padbota c MOTeHUMaIbHbIMM MOTpeONTeIAMU 
TIO3BONMIa OMNTHMU3MpoOBaTb BbIOOp coToarimapa- 
TYpbI: Ha CITYTHMKe yCTaHOBJICHEI J Be OMTHKO-931eK- 
TPOHHbIe KaMepbI: OHa — JIA YepHO-GeJIbIX CHUM- 
KOB C pa3pellieHvem 8 M, Apyraat — WIA WomyaeHusa 
IBeTHBIX H300pakeHM B Tpex KaHaslax BUMMOro 
[Matla30Ha ClieKTpa C pa3pelleHveM 20 M. 

OKoHYaHVe JIeTHO-KOHCTpyKTOpCKHX MCIIbITa- 
Hui «Monutopa-9» Mu Hayao erO KOMMepyeckoit 
oKcruiyatauuu B 2006 rony. Yxe Momy4eHHbIe co 
CIIyTHMKa IBeTHbIe UM YepHO-OesIble CHAMKM CBMe- 
TeJIbCTBYIOT O TOM, UTO HOBOe HalipaBsIeHve KOCMH- 
yecKOM TeATeIbHOCTM XpyHWUYeBIIeB MOXeT CTaTb 
BeCbMa IlepciieKTMBHbIM. 


The Monitor-E Earth remote sensing program 
originated as an initiative of the Khrunichev Center 
about 10 years ago. Headed by I.A. Glazkova, it 
surmounted numerous hurdles and difficulties and, 
following the successful launch of the Monitor-E 
satellite («E» stands for experimental) by the Rokot LV 
on August 26, 2005, demonstrated that it is viable. 

The Monitor-E flying at an altitude of 540 km is the 
most noticeable part of the great job done by the 
Khrunichev Center over the past few years for creating a 
strong infrastructure, embracing the Satellite Control 
Center, the Center of Flight Information Processing 
and Mapping (CFIPM), the Imaging, Archive and 
Catalog Planning Center, and others. 

The Monitor-E was designed to be lifted by the 
Khrunichev-developed Rokot  light-class launch 
vehicle, which helped substantially cut launch expenses. 
The future satellite features a nonpressurized design, 
which significantly reduces its weight. 

The Khrunichev designers promptly embraced the 
global tendency in spacecraft development, in particular 
the development of universal space platforms 
accommodating a variety of functional modules, such 
as Leostar, Proteus, Flexbus, etc. Soon they came out 
with a universal space platform, Yakhta, which was 
exhibited at the Le Bourget air show in 1999 as a 
potential carrier of small satellites for Earth remote 
sensing, communication, TV broadcasting and space 
research. The platform has proved a very reliable basis 
for the Monitor. 

Work with potential customers helped the Center 
choose an optimum set of photographic equipment to 
be carried by the satellite. It was fitted with two 
optoelectronic cameras — one for black-and-white 
pictures with an 8-m resolution, and the other one for 
colored pictures to be taken with a 20-m resolution 
within three channels of the visible-light spectrum. 

Termination of the Monitor-E development flight 
tests and the beginning of its commercial operation is 
scheduled for 2006. The colored and black-and-white 
pictures received from the satellite show that the new 
line of the Khrunichev Center’s activities is very 
promising. 


1 MakeT kocmuyeckoro annapata 
«MOoHUTOp-9» Ha BbICTaBke MAKC 
Mockup of the Monitor-E satellite 
on display at the MAKS exhibition 


NEW PROJECTS 


TIASKOBA 
Wnecca AvatonbeBHa 


SaMeCTUTeNlb reHepanibHOro AMpeKTopa FKHNLL 
um. M.B. XpyHu4esa — pyKOBOsMTeNb HanpaBneHua 
NO CO3aHul0 ManibIx KA CBA3/ MV MOHMTOpUHTa. 


Inessa A. GLAZKOVA 


Deputy Director General of the Khrunichev State Research 
and Production Space Center and Director of the Small 
Communications and Monitoring Spacecraft Program 


A COopka uv npoBepka pa6otocnocoG6HocTn annapatypbi 
KOCMN4eCKOrO annapata «MonHuTOop-3» B uexe 

CKHMLL um. M.B. XpyHnuesa 

Assembly and checkout of the Monitor-E equipment 

in a workshop of the Khrunichev Center 


TpaHcnoptuposka 

kKocmuyeckoro annapata «Mountop-3» 

B yexe [FKHMLL um. M.B. XpyHnuesa 

kK HOBOMy paOouemy mecty (cneBa) 

Transportation of the Monitor-E satellite to a new 
workstation in a workshop of the Khrunichev Center (left) 


Nogrotoska kocmuueckoro annapata 
«MonuTop-9» K UCnbITaHisaM 

B exe pakeTHO-KOCMNUeCKOrO 3aBoga 
TKHNL um. M.B. XpyHnuesa 

Preparing the Monitor-E satellite for testing 
in a workshop of the Space Rocket Plant 

of the Khrunichev Center 
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HOBbIE NPOEKTBI 


XATYJIEB 
Banepnii AnekcaHapoBny 


TnaBublii KOHCTPyKTOp no KOCMM4eCKuM KoMmeKcam 1133 [KHNL 
vm. M.B. Xpyxuyuesa (2003 — no H/B) 


Valery A. KHATULEV 


Chief Designer of the Khrunichev State Research and Production 
Space Center for Earth Remote Sensing Spacecraft (since 2003) 


NpoBepka packpbiTna OAHON 
u3 CONHeYHbIX GaTapen 
kKOCMM4eCKOrO annapata 
«Monutop-3» Ha cTeHge 

B KHMML uo. M.B. XpyHnyesa 
Testing the Monitor-E solar array 
deployment on a test-bed 

at the Khrunichev Center 


YcTaHOBKa KOHTeNHepa & 
nepeg oTnpaBKkon 
kKocmMuyeCckKoro annapata 
«MouHnuTop-3» Ha McnbiITaHna 
Installing a container prior 
to the shipment of the 
Monitor-E for testing 


CEJIABEPCTOB 
AnekcaHap Vsaxosn4 


SamectuTenb AMpeKTOpa pakeTHO-KOCMMYECKOrO 3aB0fa 
no npovsBogcTBy (2004 — no H/B) 


Alexander |. SELIVERSTOV 


Deputy Director of the Space Rocket Plant for Production 


; NpoBepku uv ncnbiTaHua 
(since 2004) 


annapatypb!i KOCMNYeCcKOoro 
annapata «Mouutop-9» 

B yexe FKHML, 

um. M.B. XpyHnyesa 
Checking out and testing 

the Monitor-E equipment 

in a workshop 

of the Khrunichev Center 
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Nogrotoska annapata «Mouutop-9» 

K OYE Pe AHbIM UCNbITAHUAM Ha CTEHAeE 
BIKHMLL um. M.B. XpyHnyuesa 

Preparing the Monitor-E satellite for another 
bench test at the Khrunichev Center 


Sarpy3ka kocmuyeckoro annapata «MonuTop-3» 
B TeENNOBaKyyMHyW MCNbITaTesJIbHylO KaMepy 

B HAMXAMMALL 

Placing the Monitor-E satellite into a thermal vacuum 
test chamber at the Research and Design Institute 

of Chemical Engineering 


a 


Pykosogctso HAMVXUMMALL Bo rnaBe c AupekTopom 
nunctutyta A.A. Makaposbim (cnpaBa) Ha6ntiogaet 
3a XO0OM ucnbiTaHni KOCMNYeCcKoro 

annapata «Monnutop-9» 

Chief executives of the Research and Design Institute 

of Chemical Engineering led by Institute Director 

A.A. Makarov (right) supervising the testing 

of the Monitor-E satellite 


Kocmuyecknuii annapat «MouHnutop-9» ycTaHoBleH 

B MCnbITaTesIbBHON KamMepe B HAVXUMMALL 

The Monitor-E satellite placed into the test chamber 

of the Research and Design Institute of Chemical Engineering 


HOBbIE NPOEKTbI 


Kocmuyecknii annapat «MonutTop-9» nocne ucnbiTaHui B TenNOBakyyMHOM Kamepe B HAMVXAMMALL 
The Monitor-E satellite after testing in a thermal vacuum test chamber at the Research and Design Institute of Chemical Engineering 


Npecc-Kondepenunua 
3amecTuTena 
reHepasibHoro 
Anpektopa FKHML, 
um. M.B. XpyHnyesa — 
PpykosoyutTensa 
HanpaBsieHna no 
CO3aHulo Manbix 
KOCMUYeCKKMX annapaToB 
CBASU WU MOHMTOPHUHTa 
V.A. [na3skoBon nocne 
HaYana ycnewHon paootbi 
kocmuyeckoro annapata 
AMCTaHuMOHHOrO 
3OHANpoBaHna Semnn 
«Mountop-3». 
29 HosOpa 2005 r. 
Press conference 
by I.A. Glazkova, 
Deputy Director General 
of the Khrunichev Center 
and Director of the Small 
Communications and 
Monitoring Spacecraft 
Program, following 
the beginning 
of the successful operation 
of the Monitor-E Earth 
remote sensing satellite. 
November 29, 2005 
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Ogun U3 NepBbIX NAHXPOMAaTUNYeCKUNX 4epHo-6enbIx CHUMKOB 
y4acTKa 3EMHONU NOBeEPXHOCTH, BbINONHEHHbIN KAaMepon 
«famMa-J1» co cnyTHVKa «MOHUTOp-9» Cc BbICOTbI 540 KM 

c paspeweHuvem 8m 

One of the first panchromatic black-and-white photographs 

of a sector of the Earth’s surface with a 8-m resolution, 

taken by the Gamma-L camera from the Monitor-E satellite 

flying at an altitude of 540 km 


NEW PROJECTS 


CHMMOK 3EMHOU NOBEPXHOCTH, BbINOSHEHHbIN 

c kocmuueckoro annapata «MouuTop-9» kameponu annapatypbi 
pacnpegeneuuHoro soctyna «famma-L|» B BAQUMOM LIBeETHOM 
AManasoue cnekTpa c paspeweHuem 20 mM 

Picture of the Earth’s surface with a 20-m resolution, 

taken by the Gamma-Ts distributed access camera 

of the Monitor-E satellite in the visible color light range 


HOBbIE NPOEKTBI 


> CryTuuk cBa3u «Ka3caT» 


BaxHbIli 9Tall B WporpaMMe pa3BUTHA MasIbIx 
KOCMMYeCKUX almapaToB — co3faHve B TKHIIL 
um. M.B. XpyHuyepa TepBoro Ka3axcTaHCKOrO 
CIYyTHHKa cBi3M «Ka3caT». KOHTpakT Ha ero pa3pa- 
OOTKy HM M3roTOBIeHHe Obi MomMMCaH B 2004 rony B 
xogze odbuitManbHoro Bu3uTa IIpesunqenta PO 
B.B. Ilyruua B Ka3axctau. 

«Ka3caT» co3faeTca XpyHwueBlaMu Ha 6a3e 
coOcTBeHHOrO TMpoekTa Masloro reocTall{MoHap- 
HOrO KOCMMYecKoro alimapata cBa3u «/[Masor». 
CnryTHHK OyzeT ocHalleH 12 TpaHcnoHaepamu Ku 
MMama30uHa (14/11 Tig). Cpok akTuBHOro cylecT- 
BoBaHua 12 eT. 30Ha OOcIyKUBAaHUA — CTpaHbl 
UentpanbHont A3suu u LlentpanbHas uactb Poc- 
cuu. 

B pe3yIbTaTe BbIMOJHeHUA TaHHOro MpoektTa y 
Pecny6muku Ka3axctaH MOABATCH: 

* KOCMMYeCKH almapaT Ha reocTallMoHapHoit 
opOuTe, TO3BONAIOMIMM OCYIIeCTBIATb 4depe3 
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12 CBA3HBIX TpaHCIOHepoB CBA3b UM TesIeBellaHue, 
OXBaTbIBalollee BCIO TeppuTopHio PecrtyOsuKu Ka- 
3aXCTAH M 4aCcTb COMMpeeIbHBIX TOCyapcTB; 

* Ha3eMHBIM KOMIMIeKc yipaBsleHua U CUcTeMa 
MOHUTOpHHTa CBA3M Ha TeppuTopuu PecryOmmKu 
Ka3axcTaH, oGecleunBarlolive yipaBlleHve, KOHT- 
POJIb MU ToepxKaHe 3aaHHbIx XapakTepucTuK KA 
B Ipollecce ero IlTaTHOM 9KcIIyaTalMn; 

* KBaIM@UUMpOBaHHbIit MepcoHall, CIOCcOOHBII 
OCYIICCTBIATb MOJHbIM WK KOHTposIA M ympaBsie- 
Hua KA, 9KcIUIyaTupoBaTb Ha3eMHBbIM KOMIIeKC 
ylpaBsleHua MU CHCTeMy MOHMTOpHHTa CBA3H. 

«Ka3caT» — epBbIi KOCMMYeCcKHK almapaT WIA 
PecnyOmuku Ka3axcTaH, 3allycKOM WM 9KCIIyaTa- 
lel KOTOporo HadMHaeTcs peau3ala KOCMMYeC- 
KMX IIporpaMM 9TOM CTpaHbt. 

Ilo OlWe@HKaM clleljMasIMCTOB TKHOL 
um. M.B. XpyHuyesa, pecypc KA «Ka3caT» noHO- 
CTbIO GyeT 3arpyKeH Yepe3 3—5 eT Mocye 3artycKa. 


Manbii Kocmuyeckuii 
annapat cBa3n «Ka3catT» 
KazSat small communications 
satellite 


KazSat Communications Satellite 


Another landmark in the small satellite program 
is the development by the Khrunichev Center of 
Kazakhstan’s first communications satellite, KazSat. 
The contract for its development and making was 
signed during President V.V. Putin’s official visit to 
Kazakhstan in 2004. 

The Khrunichev Center is developing the KazSat 
onthe basis ofits small geostationary communications 
satellite, Dialog. The spacecraft will be fitted with 
12 Ku-band (14/11 GHz) transponders and have 
an active service life of 12 years. It will cover the 
countries of Central Asia and Central Russia. 

With the project carried out, the Republic of 
Kazakhstan will have the following: 

* a geostationary satellite capable of receiving 
and transmitting communication and TV signals across 
the entire territory of the Republic of Kazakhstan and 
some adjacent states through 12 transponders; 

* a ground-based control complex and a 
communications monitoring system on the territory 
of the Republic of Kazakhstan, which will provide for 
control and maintenance of the satellite’s required 
characteristics during its operation; 

* qualified personnel capable of fulfilling a full 
cycle of the satellite’s control and monitoring, and 
operating the ground-based control complex and the 
communications monitoring system. 

The launch and operation of the KazSat will mark 
the beginning of implementation by Kazakhstan of 
its own space programs. 

According to estimates of the Khrunichev 
Center, the KazSat satellite will start operating at full 
capacity 3 to 5 years after the launch. 


A 

Komnnekc ynpasnatouynx ABYTraTenen-MaxOBUKOB 
kocmuyeckoro annapata «KascaT» nponsBoy”CTBa 
@Pynl «HUM komaHgHbix npuGopoe» 

Set of steering engines of the KazSat satellite 

made by the Research Institute of Control Instruments 
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C6opka Manoro kocmuuyeckoro annapata cBa3u «KascaT» B wexe [KHNL um. M.B. XpyHnuesa 
Assembly of the KazSat small communications satellite in a workshop of the Khrunichev State Research 
and Production Space Center 


NEW PROJECTS 


HECTEPOB 
Bnagumup Esrenbesuny 


B 1972 r. okoHyun MAM um. C. Op@xkonuKug3e, 

B 1978 — Boennyto akagemuio um. 0.9. f3epxuHcKoro. 

C 1972 r. npoxogun cnyx6y Ha pasnM4HbIx AOMKHOCTAX 

B Boopy:keHHbIx cuax. 

B 1992-1999 r. — 3amectuTenb HayanibHuka, 

2000-2005 rr. — Ha4anbHuk YnpaBneHua CpevcTB BbIBeEAeHMA 
Vi Ha3eMHON KOCMMYECKON UHpacTpyKTypb! — We KONNerMn 
Pocasuakocmoca (c 2004 r. — PenepanbHoro KOCMMYeCKOrO 
areHTcTBa). 25 Hos6pa 2005 r. pacnops»xeHviem Mpesupexta 
Poccuiickoii Denepauimn HasHAayeH TeHepaNbHbIM AMpPeKTOPOM 
TKHNL um. M.B. Xpyxnuesa. 

Jlaypeat TocyfapcTBexHon npemun Poccniicxon Denepaynn 


Viadimir Ye. NESTEROV 


In 1972 graduated from the Ordzhonikidze Moscow Aviation Institute, 
and in 1978 — from the Dzerzhinsky Military Academy. 

From 1972, he held various positions in the Armed Forces. 

From 1992 to 1999 — deputy head, and from 2000 to 2005 — head of 
the Directorate for Launch Vehicles and Ground Space Infrastructure 
and member of the Board of the Russian Aviation and Space Agency 
(in 2004 reorganized into the Federal Space Agency). On November 
25, 2005, the Russian President appointed him Director General 

of the Khrunichev State Research and Production Space Center. 
Holder of the State Prize of the Russian Federation 
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HOBbBIE NPOEKTBI 


PAQYTMH 
Vropb Cepreesny 


SamectuTenb reHepayibHOro KOHCTpykTopa FKHMML 
vm. M.B. XpyHuuesa (1998-2006) 


Igor S. RADUGIN 


Deputy General Designer of the Khrunichev State Research 
and Production Space Center (1998-2006) 


C6opka manoro kocmuueckoro annapata cBa3n «KascaT» B wexe [KHNL um. M.B. XpyHnuesa 
Assembly of the KazSat small communications satellite ina workshop of the Khrunichev State Research 
and Production Space Center 


\/ 


rYCEB 
Axatonuii Faspunosny 


SamecTuTenb reHepanibHOro KOHCTpykTopa 
KB «Cantot» (1994 — no /B) 


Anatoly G. GUSEV 


Deputy General Designer of the Salyut Design Bureau (since 1994) 


NEW PROJECTS 


Nogrotoska uv npoBeAeHNe sneKTpuyeCKMX NCNbITaHUH KOCMNYeCKOrO annapata «KascaT BIrKHML um. M.B. XpyHnuesa 
Preparing for and conducting electric testing of the KazSat satellite at the Khrunichev Center 


HOBbIE NPOEKTbBI 


NEW PROJECTS 


~< Nogrotoska kocmuyeckoro annapata «KascaT» 
K UCNbITaHMAM B yCNOBUAX, 6nuskux K KOCMUNYeCKUM, 
B G6apokamepe HAVXAMMALL 
Preparing the KazSat satellite for tests in near-space conditions 
in a low-pressure chamber of the Research and Design Institute 
of Chemical Engineering 


~<4 Motorpadua Ha Namatb nocne ycnewHoro 3aBepwieHna 
TEPMOBaKyyMHbIx wcnbiTaHui KOCMMNYeCcKoro annapata 
«KascaT» Ha na6opaTopHbix creHmfax HAAXUMMALL 
Picture taken following a successful termination 
of thermal vacuum tests of the KazSat satellite on laboratory 
benches of the Research and Design Institute of Chemical 
Engineering 


Kocmuuecknii annapat «Ka3scaT» nepeg, TepMOBaKyyMHbIMN 
uvcnbiTaHuamn (Ha cTpaHnye 182) 
The KazSat satellite prior to thermal vacuum tests (p. 182) 


( OTnpaBKa kocmuyeckoro annapata cBa3su «KascatT» 
u3 TKHML um. M.B. XpyHnyesBa Ha asponpom 
aia nocnenyrowen AocTaBKu Ha Bankouyp 
The KazSat satellite being transported from the Khrunichev State 
Research and Production Space Center to an airfield for 
subsequent shipment to Baikonur 


1 SakniounTenbHas NpoBepKa kOocmMyYeCcKoro annapata 
«KascaT» B MUKe Ha kocmogpome Baiikonyp 
Final checks of the KazSat satellite in the assembly-and-test 
building on the Baikonur cosmodrome 


Paketa-HocuTenb «Mpotou K» | 
Cc KOCMUN4eCKMM annapatTom «Ka3caT» 
Ha CTapTOBOM cTone nnowayku N2 200 
The Proton K LV with the KazSat satellite 
on Site 200 launch table 


NEW PROJECTS 


Ha TpvOyHe noveTHbIx rocteii KocMog”poma Baiikonyp (cneBa Hanpaso) Mpesugent PecnyOnukn 
KasaxctauH H.A. Hazap6aes, Mpesngent Poccniickon Pepgepaunu B.B. NytuH, MuHucTp OOpasoBaHna 
uv Hayku Pecny6nukn Kasaxctan B.C. Aitumosa, reHepanbHbiii AMpektop FKHML| um. M.B. XpyHnyesa 
B.E. Hectepos HaGmtogaioT 3a NoAroTOBKON K CTapTty PH «MpoTtoH K» c KA «KascatT» 

Left to right: Kazakhstan President N.A. Nazarbayev, Russian President V.V. Putin, Kazakhstan’s Minister of 
Science and Education B.S. Aitimova, and Khrunichev Center Director General V.Ye. Nesterov 


watching from a VIP lounge preparations for the launch of the Proton-K LV with the KazSat satellite 
on the Baikonur cosmodrome 
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Nepspie cekyHgb!I nocne ctapta PH «Mpotou K» c KA «Kascat». Ha Tpu6yHe (cneBa HanpaBo) 
PykoBogutenb Pockocmoca A.H. Nepmuuos, Npesugeut Pecny6nnuku Kasaxctau H.A. Hasap6aes, 
Npesvgeut P® B.B. Nytun, munuctp ces3yv “u MHdopmMauyMoHHbix TexHoNorni J1.). PeimanH 

The first seconds after the launch of the Proton-K LV with the KazSat satellite. 

Left to right: Russian Space Agency Head A.N. Perminov, Kazakhstan President N.A. Nazarbayev, Russian 
President V.V. Putin and Minister for Communications and Information Technologies L.D. Reiman in a VIP lounge 
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HOBbIE NPOEKTbI 


> «Axta» 


B pamkax oO1eit WporpaMMBI 110 Cco3qaHWio Ma- 
JIbIX KOCMMYeCKMX alllapaTOB JMCTaHIMOHHOTO 
30HIMpoBaHua 3emMiM, CBA3H MU TesIeBH3MOHHOTO 
BelljaHua, OTpASOTKM KOCMMYeCKUX TexHOJIOrMM U 
TIpopeyeHua UccieqOBaHuu B Kocmoce ITKHIIL 
um. M.B. XpyHwyeBa OcylllecTBIAeT pa3pa0oTKy 
YHUuIMpoBaHHOM = KOCMMYecKoM rTyaTdopMbI 
«Axta». OHa co3fqaeTca Kak 6a30Bad KOHCTpyKIMA 
IIA Wemol CepHu MasIbIX KOCMM4eCKHX alilaparTos, 
Ha KOTOPOM MOXeT pa3sMellaTbed IeseBad alitapa- 
Typa IIa pellleHua pa3IM4HbIx 3aa4. 

MogynbHad KOHCTpyKIMa WIaTPOpMBI He UMeeT 
TepMeTHYHOTO Kopriyca, 4eM TOCTHTaeTcaA ee OTHO- 
CMTeJIbHO HEBbICoKad Macca (350—500 xr) 1 BO3- 
MOXHOCTb BBIBOa Ha pa3sIMIHble OPOUTHI pakKeToii- 
HocuTeIeM JIeTrKoro Kiacca «PoKkoT». boptoBas 
aliliapatypa BbITIOMHAeTCH Ha 3IeMeHTax, padoTatio- 
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IMX B OTKPbITOM KOCMOCe WM MMEIONIMX BbICOKyIO 
paMaliMOHHy!0 CTOMKOCTB. 

Kommuiekc OopToBoro obOopyfaoBaHua rWiat- 
(OpMBI, B 3ABMCMMOCTM OT Ha3HaveHHaA pa3Meriiae- 
MOM Ha Hel alimapaTypbl, MOxeT MMeTb pa3IMIHy1o 
KOHQurypaliMio U aflalTupoBaH Mo pellieHve pa3- 
JIMHBIX 3a7fa4. 

B coctaB nlaT@opMbI BXOJAT: MHTeTpHpOBaHHast 
CMCTeMa yiipaBIeHua; CHCTeMa 97IeEKTpOCHaOxKeHHA; 
TeyIeKOMaHaHad CUCTeMa; JBMTaTesIbHad yCTaHOBKa; 
cpeyicTBa OOecreveHHA TeMIOBbIX PeXKUMOB. 

Tlepppiii ycremrHbii 3alycK Majloro KOcMMyeC- 
koro ammapata «MonHntTop-9», co3—qaHHoro Ha 6a3e 
YHMBepcasIbHOM KOCMM4ecKOl TaTpopMbI «Axta», 
cocTosyica B aprycTe 2005 rofla, 4YTO MoKa3asIo Tepc- 
TICKTHBHOCTb BbIOpaHHOTo HalipaBsleHHa — MCTIOb30- 
BaHUa YHUCUUMpOBaHHbIX KOCMMYeCKMX TIaTopM. 


Yakhta 


As part of the general program for building small 
spacecraft for Earth remote sensing, communications, 
TV broadcasting, space research and optimization of 
space technologies, the Khrunichev State Research and 
Production Space Center is developing a unified space 
platform, Yakhta. It will serve as the basis for a series of 
small spacecraft accommodating a variety of equipment 
for different applications. 

A modular design of the platform has no pressure 
hull, which makes it relatively light (350-500 kg) and 
possible to be lifted by the Rokot light-class launch 
vehicle into various orbits. The onboard equipment 
consists of components that are radiation-proof and can 
operate in outer space. 

The onboard equipment is reconfigurable for a wide 
range of applications. 

The platform is composed of an integrated control 
system, a power supply system, a telecommand system, a 
propulsion unit, and thermal control equipment. 

The first small spacecraft built around the Yakhta 
unified space platform, Monitor-E, was successfully 
launched in August 2005 demonstrating good prospects 
of unified space platforms. 


YcTaHoBka ConHeuHbix GaTapen 
YHU@uyUMpoBaHHon Kocmuyeckon 
nnaTPopmp! «Axta» 

Installing solar arrays on the Yakhta 
unified space platform 


NEW PROJECTS 


A 
TeHepanbubii Aupektop FKHML| um. M.B. XpyHnyesa 
A.A. MenBenes faeTt NoaCcHeHUA y YHUGULMpOBaHHON 
KOCMNYeCKON NNaTmPopmpI «Axta» (2003 r.) 

Khrunichev Center Director General A.A. Medvedev giving 
explanations about the Yakhta unified space platform (2003) 


MoutTax npu6opos yHuduuMpoBaHHon Kocmuyeckon 
nnaTpopmpi «Axta» (cneBa BBepxy) 
Mounting instruments on the Yakhta unified space platform (top left) 


YHUugduuWyMpoBaHHasd KOCMNYeCKagd NNaTmopma «Axta» 
B LIeExe PakeTHO-KOCMNYeCKOrO 3aBosa 

TKHNL, um. M.B. XpyHnyesa 

The Yakhta unified space platform in a workshop 

of the Space Rocket Plant of the Khrunichev State Research 
and Production Space Center 
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MEXKAYHAPOAHOE COTPYAHUYECTBO 


international cooperation 


ME,XKAYHAPOAHOE COTPYAHUUYECTBO 


> MexjyHapoHoe COTpyaHH4ecTBO 


Bpixoa XpyHWuyeBleB Ha MUPOBOM PbIHOK KOCMM- 
YeCKUX YCIIYT ABMJICA pe3yIbTaTOM Hayasla CTpou- 
TeIbCTBa PbIHOUHOM SKOHOMUKU B Poccuu, pe3KuM 
cokpallleHiem (pwHaHcupoBaHHa rocyapcTBeHHOro 
OGOPOHHOTO 3aKa3a M HEOOXOAMMOCTHIO MOMCKa HOBBIX 
VMCTOUHMKOB OxOMa IIa cOxXpaHeHa OCHOBHOM — 
paKeTHO-KOCMM4YecKON esTebHOCTH mpezMpu- 
atTua. TIpomenmme rogbl 1oKa3asIu, YTO TObKO 6e3- 
ympeyHoe KayecTBO WM BBbICOKad HajslexKHOCTb 
MpoOw3sBoqMMbIX B DOviax <IIporoHop», Mosyrelt 
KOCMMYeCKHX CTaHIMM WM Apyrux almapaToB 103B0- 
JIWJIM B YCJIOBMAX 2KeCTKOM Mex yHapowHOM KOHKy- 


PeHIIMM 3aHATh UV yepxKUBaTb B TeYeHWe MHOTMX JIeT 
CBOIO HMIIly Ha pbIHKe KOcMM4yecKuX ycuyr. IIpu3Ha- 
Hue TKHIIL um. M.B. XpyHvuepa HazexHbIM U 
PaBHOMpaBHBIM TMapTHepOM TaKMMM M3BeCTHBIMU 
3apyOexKHBIMH (bupMaMH, Kak «<JIokxuy, — MaptTun», 
«bouur», «CC/Jlopam, «MHMapcat», «Moropoma», 
«IlaHamcaT», «Xb103», «EBpomeiicKoe coodllecTBO 
CITYTHUKOBBIX CHCTeM» M IpyruMM, TewaeT BO3MOX- 
HBIM pacilimpeHue mpucytctaua Llentpa, a 3HaguT — 
VM CBA3aHHBIX C HMM KOOTepallMOHHBbIMU CBA3cMU 
Oomee COTHU poccuiickux MpeqipuaATu — B MMpo- 
BOM paKeTHO-KOCMH4eCKOM CoobrecTBe. 


Buye-npesugeuT kopnopauynnu «Bonrr» P. Mutyenn, rehepanbHbi Aupektop FKHMMLL 
um. M.B. XpyHnuega A.M. Kucenes vu 3amectutenb Aupektopa HACA P. Bpunknu (cnesa Hanpaso) 
c nepBbim 9kunaxKem MKC nocne noganucanHus ceptudnukata O roToBHocTy K sanycky OFB — 


nepsoro 3snemeuHta MKC 6noka «Sapa» 


Left to right: R. Mitchell, Boeing Vice President; A.!. Kiselev, Director General of the Khrunichev State Research 
and Production Space Center; and R. Brinkley, NASA Deputy Director, with the crew of the first expidition to the 
ISS after signing the Certificate of Readiness for the Zarya Functional Cargo Block, the first element of the ISS 
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International cooperation 


The past decade saw the beginning of the Khrunichev 
Center’s active operations on the international space 
services market. This became possible due to the 
building of a market economy in Russia and a sharp 
fall in government funding of state defense orders, 
which forced the enterprise to look for new sources of 
revenues to maintain its main specialization, namely 
the development of spacecraft and rocket equipment. 
The superior quality and high reliability of Khrunichev- 
made Proton LVs, modules for space stations and other 
equipment has enabled the Center to occupy and 
hold its niche on the space services market amidst the 
tough international competition. Many well-known 
foreign firms, such as Lockheed-Martin, Boeing, 
SS/Loral, Inmarsat, Motorola, Panamsat, Hughes, 
and the European Space Systems Community, have 
recognized the Khrunichev Center as a reliable 
and equal partner, which makes it possible for the 
Center to broaden its presence in the international 
space and rocket community, along with more 
than a hundred other Russian enterprises linked 
to the Center by cooperative ties. 


INTERNATIONAL COOPERATION 


MESKAYHAPOAHOE COTPYAHUYECTBO 


> «<OKcpecce» 


B 1992 rony Kb «Castor copMecTHo c d@upMoit 
Daimler Benz Aerospace BEmMrpamn MexiqyHapor- 
HBbIM KOHKypc Ha co3q/aHWe KOCMMYeCKOrO alinapata 
«OKcripecc» Id MpoBeqeHHA IKCIIepMMeHTOB Ha 
op6uTe u Ha y4acTKe BO3BpallleHua Ha 3emsi0. 

KoucTpyKTMBHO «OKcrIpecc» cocToA M3 IByXx 
yacTeli: CCpBUCHOTO MOJLyJIA CO BCEMH CJIy2KeOHBIMU 
CMCTeMaMH MV BO3BpalljaeMOl KalicyJIbI C HEMeI[KUM 
Vi ATIOHCKMM HaydHbIM OGOpyqOBaHMeM JIA 9KCTIe- 
PMMeHTOB Ha OpouTe u yyacTKe Bo3BpallleHua. Op- 
OUTAIbHBIM MoOeT TOIDKeH OBL MpOOIMKAaTECA WATS 
C MOJOBMHOM CyTOK, a 3ATeM BOSBpalllaeMad Kall- 
cya, OTA e€IMBINMCb OT CepBUCHOTO MOA, MyTeM 
HeylpaBuseMoro OalIMCcTMYeCKOrO CIlycKa JODKHAa 
TIpPH3eMIMTbBCA Ha TowMroHe B AsBctpanuu. IIpu 
9TOM BaKHad YaCTb UCCIeOBaHMM WOIDKHAa Oba 
MIPOBOAMTbeaA Hall XUMMUeCKMMM UM cbu3u4ecKUMU 
CBOMCTBAMUM MaTepMasIoB Ip Ipe3sBbldaliHO BbICO- 
KOM CKOpOCTM TMomeTa BO3BpalljaeMOM KaricyJIbl 
(oKou10 8 KM/c) Ip cxogle c OpONTHI M BXOKTCHMU 
ee B IIIOTHBIe COU aTMOCdeprE. 

Aaa Kb «CamotT» 9To Obi nepBbiii KpynHblii 
ONbIT Mex TyHApOAHOTO COTpyAHWYeCTBA B CO3AaHHn 
KOCMM4eCKOM TeEXHHKH. Tem BaxkHee ObII0 10Ka3aTb, 
YTO XPYHHYeBIIbI CHOCOOHEI peliuTb 3a7a4H 000i 
C1OX%KHOCTH. 


JIEBEQEB Anexcayap Buktoposny 


SamectuTenb reHepayibHOrO AMpeKTopa 
NO BHELUWHESKOHOMMYeCKUM CBA3aM FKHML 
um. M.B. Xpyxuyesa (1994-2000) 


Alexander V. LEBEDEV 


Deputy Director General of the Khrunichev State 
Research and Production Space Center 
for Foreign-Economic Ties (1994-2000) 


C mapta 1993 roa Hayamucb padorbl 10 mpoeK- 
TMpOBaHMIO VM CO34aHMIO CITYTHMKa VM aliiiapatypbhl, 
TIpeyCMaTpuBalolleM BbIMOJHEHMe JOBOIBHO CIOXK- 
HOM porpamMMbl Moueta. 


3allycK «<OKcIIpecca» Cc MOMOINbIO ATIOHCKOM pa- 
KeTbI-HocuTema M-3SII-8 c nomuroHa Kocmuyec- 
Koro WeHTpa Karomtmma cocrossica B aHBape 1995 
rofa. OfHaKO M43-3a OTKIIOHCHMM OT HOPMBI B pa- 
OoTe CHCTeM BIOpOM CTyMeHM pakeTbI-HOCHTeIA 
CIIYTHMK He Obl BbIBeeH Ha 3aaHHylo OpOuTy u 
COBepIIM TOMbKO Tp HEeMOHbIX BUTKa BOKpyr 
3emsIM (BMeCTO IATHCyTOUHOLO Moseta). 

B konue HosOpa 1995 roga B [ane Obra OOHapy- 
2KeHa BO3BpalllaeMaa Kalicylla «OKciIpecca», 4TO 
ObIIO TO3THee MOATBEpKTEHO HEMEILKMMM CrielmMa- 
mmuctamu. Ip 3TOM ObUI BbIMOIHeH ODMH 13 OCHOB- 
HbIX 3KCMe€PHMeHTOB — MCIIbITaHUA KepaMuyecKUx 
IWIMTOK, aPMMPOBaHHbIX BOJOKHOM, B peaJIbHOM 
BCTP€UHOM MOTOKe C BbICOKMMM TeMIepaTypaMu U 
TWIOTHOCTBIO. 


KOHAPATbEB Anexcangp Cepreesny 


SaMeCTUTeNIb FeHePabHOro AMpeKTOpa 
NO BHELUHeSKOHOMMYeCcKuM CBA3AM FKHMTL 
um. M.B. XpyHuuesa (2000 — no H.B.) 


Alexander S. KONDRATYEV 


Deputy Director General of the Khrunichev State 
Research and Production Space Center 
for Foreign-Economic Ties (since 2000) 


Express 


In 1992, the Salyut Design Bureau, jointly with 
Daimler Benz Aerospace GmbH, won an international 
tender for developing a spacecraft, Express, intended 
for experiments in orbit and at the reentry phase. 

The Express was made up of two parts: a service 
module, including all service systems, and a recovery 
capsule carrying German and Japanese scientific 
equipment. The orbital mission was to last five and a 
half days, after which the recovery capsule would come 
off the service module, make an unguided descent and 
land onto an Australian range. A major portion of the 
research was to be carried out on chemical and physical 
properties of materials at a high speed of the capsule’s 
flight (around 8 km/s) during its exit from the orbit and 
reentry into the dense atmosphere. 

It was the first major experience of Salyut’s 
international cooperation in developing space systems. 
That was all the more important to show that the 
Khrunichev enterprise could solve any problem however 
difficult it might be. 

In March 1993, the design bureau started the 
development of the spacecraft and the equipment that 
would fulfill the difficult mission. 

The Express was launched by the M-3SII-8 Japanese 
LV from the launch site of the Kagoshima Space Center 
in January 1995. However, due to a failure in the second 
stage systems, the satellite did not reach the final orbit 
and made only three incomplete circuits around the 
Earth instead of the planned five-day flight. 

In late November 1995, the recovery capsule of the 
Express was found in Ghana, which was later confirmed 
by German specialists. Still, one of the basic scheduled 
experiments was carried out, with fiber-reinforced 
ceramic tiles tested in an actual approach flow with high 
temperatures and density. 


INTERNATIONAL COOPERATION 


~< Nocewenve koHcTpykTopamu KB «CantoT» — 
yuacTHukamn peanusaunu npoekta «Oxcnpecc» 
HemMeukOn Mupmpi Daimler Benz Aerospace — 
OHO M3 COonNCcnOoNnHUTeNnen Npoekta 
Salyut designers, participants in the Express project, 
paying a visit to the office of Daimler Benz Aerospace 
GbmH, their partner in the project 


MposBepku kocmuyeckoro annapata «Okcnpecc» 
BKHML um. M.B. XpyHnyesa 

The Express spacecraft being checked at the Khrunichev 
State Research and Production Space Center 
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~ Bo3sspaujaemaa kancyna 
kocmuyeckoro annapata 
«Okcnpecc» nocne 
npoxox7eHua Yepes 
NNOTHbIe CON 
aTmoc@epbi 
uv npnvsemMsieHuna 
Ha TeppuTopun TaHbi 
The Express recovery 
capsule after flying through 
the dense atmosphere and 
landing on the Ghanaian 
territory 


MESKAYHAPOAHOE COTPYAHUYECTBO 


> International Launch Services 


CopmectTHoe lpegmpuatue International Launch 
Services (ILS) o6pa30BaHo 7 u1oHa 1995 roza. OHO 
TIpeOcTaBIAeT Ha MMPOBOM PBIHKe ycJIyrH Mo 3arlycky 
TeJIEKOMMYHUKallMOHHBIX CITYTHMKOB C TIOMOLLIBIO pa- 


KeT-HocnteneHt «<Atmac> (CIUA, KommanHnusa- 
Tmpow3BogzutTeib — Lockheed—Martin) u_ paxKet- 
HocuteneH <IIpotoH» (u3roToputenmb — ITKHIIL 


uM. M.B. XpyHuuesa). 

Buagenbupt ILS Ha paBHEIx JoueBbIx yCHOBUAX — 
kKopnopalun Lockheed—Martin Commercial 
Launch Services (oTBedaeT 3a HallpaBeHue 013- 
Heca, CBA3aHHOe C pakeTaMM-HOCUTeIAMN «ATIIAC») 
wu WJlokxui—XpyHuyep—Dueprua WntTepHeliHim 
(Lockheed—Khrunichev—Energia) — JIX9 (LKE) 
(oTBeyaeT 3a HallpaBseHve OU3HeCa, CBA3AaHHOe C 
pakeTamu-HocutTenamu «IIpotoH K», «[IpotoH M» 
vi «AHTapa»). 

Ha ceroqHaAWIHMM eHb HaylexXHOCTb paKkeT-HOCH- 
Teme <IIporoH» u «Ariac» cocTaBsAer CBbIIe 96%. 

YHVKalIbHoe mpeumyiectBo ILS mo cpaBHeHulo 
C IpyrMMu MOcTaBLMKaMu IyCKOBBIX yCJIyr Ha Mex- 


¥ 
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IyHapOHOM PbIHKe — BO3MOXKHOCTb B3aMMO38aMeHsA- 
e€MOCTH pakeT-HocuTenen «ATiac» u «IIpoToH», T.e. 
BOSMOXHOCTb JIA JOOOTO 3aKa3uvKa WepeliTn Cc oO - 
HOM paKeTbI-HOCMTeIA Ha Apyryio. Yka3aHHble mpe- 
VMMYIIecTBa, a TaKXKe BbICOKad TOUHOCTh BbIBeeHHA, 
KOTOpy10 OGOecrieuMBaloT pakeTbI «I[IpoToH» u «AT- 
J1ac>, MO3BOJIAIOT HaVWJIyYLIMM OOpa30M yOBJIeTBO- 
PATb TpeOoBaHMA 3aKa34NKa, CHYDKad UX BOSMOXKHBIC 
PUCKM U rapaHTupysa BbIMOJHeEHMe OU3HEC-IIaHOB. 

Kopnopauma 3apeructpuposana B mTate J[ema- 
Bop (CIITA). 

3a JeCaTb JIeT (MepBbI IycK paKeTbI-HOCHTeIA 
«IIpotou» B pamKax ILS coctossca 9 ampena 1996 
roga) c baikoHypa 10 KOHTpakTaM ILS ObiI0 mpo- 
BefleHO oKosIO 40 3alycKOB TesIeKOMMYHMKallMoH- 
HBIX KOCMM4eCKUX alillapaTOB, Mpow3BeqeHHBIX 
pa3JIM4HbIMM (bupMamn. 

Bcero xe Kopnopauma ILS B nocnenqHue rorbI 
OCYILECTBIIAeT IpUMepHo Be TpeTH KOMMepyecKUXx 
3allyCKOB CITYTHUKOB Ha TeoOcTallMoHapHble (reorie- 
pexoZHbIe) OpOuTHI. 


International Launch Services 


Established on June 7, 1995, the International Launch 
Services (ILS) joint venture offers telecommunications 
satellite launch services by Lockheed Martin-produced 
Atlas and Khrunichev-produced Proton launch vehicles. 

ILS isowned on equal footing by the Lockheed Martin 
Commercial Launch Services corporation (responsible for 
Atlas-associated services) and the Lockheed-Khrunichey- 
Energia International corporation (responsible for services 
related to Proton-K, Proton-M and Angara LVs). 

As of today, the reliability of Proton and Atlas launch 
vehicles exceeds 96 percent. 

Unlike the other launch services suppliers on 
the global market, ILS has a unique advantage — an 
interchangeability of Atlas and Proton launch vehicles, 
which means that any customer can choose between 
the LVs. The above advantages plus high orbit injection 
accuracy allow the joint venture to meet customers’ 
requirements in the best way, thus reducing possible risks 
and securing the fulfillment of business plans. 

The corporation is registered in the State of Delaware 
(USA). 

The first launch of the Proton LV was made on April 9, 
1996, under the ILS program. Since then over 40 launches 
of telecommunications spacecraft, manufactured by 
different companies, have been made from Baikonur 
under ILS contracts. 

Now the ILS corporation accounts for around 
two-thirds of all commercial launches of geostationary 
satellites. 


~ Conpegcegatenn Coseta aupexktopos ILS 


B. Kodama u A.V. Kucenes o6baBnaiot 

oO Co3f4aHnu COBMeCcTHOrO NpeganpuaTua 
International Launch Services. 

@panuna, Jle-Bypxe, 1995 ron 

Cochairmen of the ILS Board of Directors, 

V. Coffman and A. Kiselev, announcing 

the establishment of the International Launch 
Services joint venture. Le Bourget, France, 1995 


INTERNATIONAL COOPERATION 


——— SS i 4) ~< Onepauuu B «unctom nomeweHun» MUKa 

no c6opke TeNeKOMMYHMKAaLMOHHOrLO CnyTHNKa «HuAMnk» 
Vv Kpenyennuio ronoBHoro oOTekaTena 

Operations in the clean chamber of the assembly-and-test 
building to assemble the Nimiq telecommunications satellite 
a and attach the nose fairing 
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Nogrotoska u 3anyck c KocMOoApoma Baiikonyp 
pakeTonw-HOCUTenem «IMpoToH M» 
TeENeCKOMMYHMNKALMOHHOLO CnyTHNKa «Humuk» 
nponsBoAcTBa komnauun «Jlokxng—Maptun». 
BbinosHeH NO KOHTpakTy, 3akKNIOUCHHOMYy COBMECTHbIM 
npeganpuatnen International Launch Services 
Preparation of the Nimiq telecommunications satellite, 
made by Lockheed Martin, and its launch by the Proton M 
LV from the Baikonur cosmodrome. The satellite was made 
under a contract with International Launch Services 


~< Mocne sasepwenHus neperosopos 


BKHML) um. M.B. XpyHnuesa 

no nporpammanm gestenbHoctyu ILS. 

B weHTpe —rnaBa amepukaHCcKkon 
aBuakocmuyeckonu Kopnopauun 
Lockheed-Martin B. Ko@dmau uv reHepasibHbin 
Aupextop FKHNML um. M.B. XpyHuyesa 

A.A. Megsenes. 2004 r. 

Lockheed Martin Chairman and CEO V. Coffman 
and Director General of the Khrunichev State 
Research and Production Space Center 

A.A. Medvedev (center) after the completion 

of negotiations at the Khrunichev Center 

on ILS programs. 2004 
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ME.KAYHAPOAHOE COTPYAHUYECTBO 


> CnrcTema CiYTHMKOBOM CBa3K 
«Apuanym» 


MomHast WHTepHalMoHaru3alMa KOMMepyec- 
KMX CBxA3eM, MpOMCxXOMMBIIad B KOHIe XX Beka, 
TloTpeOoBaa CO3TaHMA COOTBETCTBYIOINMX Mex y- 
HapOHbIX KOMMYHMKallMOHHBIX CHCTeM, OXBaTBI- 
BalolMx MpakTMYecKM BCe CTpaHbI Mupa. Haubomee 
ONTMUMAJIbHBIe YCHOBUA AJA ITOTO MOTIM Wpezocta- 
BUTb KOCMM4ecKHe alilapaTbl, OObeMHeEHHBIe B 
CIIYTHUKOBYIO rpyMMUpoBKy, M Ha3eMHbIe CTaHIMU 
COMPsDKeHMA, COCMMHAIOINIMe ee C WKe CYyIIeCTBYIO- 
IMMV CeTAMM TeJIePOHHOM CBA3H. 

J[1a peamm3aluu STO Ute AMepUKAaHCKOM KOM- 
nmaHvuen Motorola Obi1 oOpa30BaH MexyHaposHbIit 
KOHcopiMyM Iridium. B ero coctaB Ha mpaBax WH- 
BecTopos B 1993 roy BoM OKONO 20 KomnaHnii 13 
pa3HBIX CTpaH WM perMoHos Mupa. bai ompeszeseH u 
OCHOBHOM cocTaB MpousBo_uTesei oOopyzoBaHua 
Oyyllelt cucTeMbI: or Poccum B KayecTBe MHBecTopa 
mipoekta Bowen THITL um. M.B. Xpyuuyesa. Ilo 
KoHTpakty c Motorola xpyHWueBLIbI, MCMOUb3ya pa- 
KeTbI-HocuTemm <IIpoToH», BbIBemM Ha OpOuTy 


21 clyTHMK cucTeMBI Iridium (Bcero cucTeMa COCTOMT 
v3 66 OCHOBHBIX M IlleCTH pesepBHbIX KOCMM4eCKHX 
alillapaToB, CpOK 9KCIUIyaTaltMu Kaxqoro 5—8 ret). 

Ha mpaspax uHBectopa IKHITL um. M.B. Xpy- 
HuyeBa OOsaaeT SKCKIIOSMBHBIMM TpaBaMu Vc- 
TIOJIb30BaHMA CUCTeMBI Iridium Ha TeppuTopun Poc- 
cum, Ka3axcraHa, Y30ekucrana, Ipy3uu, MomoBpl, 
Besapycu u ctpaH bantun. Ha tepputropunu TKHIIL 
MlOCTpoeHa Ha3eMHad CTAHUMA COMpAKeHHA C ABYMA 
OCHOBHBIMM aHTeHHbIMM TepMVHaslaMu, co3qaHa 
Ou3HeCc-cUcTeMa KOMMepyeckol NOAepxXKU VU 00- 
CIyKUBaHUsA aboHeHTOB. B r Kopomepe Mockosc- 
KOM OOaCTH pa3MeleHbI 1Ba pesepBHbIX AHTCHHbIX 
TepMMHasla CTAHUMU CONpsKeHUA. 

Buarogapa MpeOcTaBsIdeMbIM BO3MOXHOCTAM, 
YHUKasIbHOM TeXHOJIOPMU — HasIMYviO MexXCIyTHU- 
KOBbIX cBxA3eH, Iridium cTama nNepBow BCeMMpHO 
CITYTHUKOBOM CUCTEMOM MOOMIbHOM MepCcoHaIbHOn 
CBA3U C JOOOM TOUKOM 3eEMHOFPO Iapa U B JIIOOOM 
cTaHapTe COTOBOM CBA3n. 


Iridium Sattelite 


Communications Network 


The late 20th century witnessed worldwide 
internationalization of commercial relations, which 
required the development of respective international 
communications systems covering actually the entire 
globe. The best solution was a constellation of satellites 
and ground station gateways that would link the Iridium 
constellation to terrestrial telephone networks. 

With this idea in mind, the US Motorola company set 
up an international consortium, Iridium. In 1993, 
it embraced around 20 companies from all over the world. 
The Khrunichev Center was chosen as a strategic investor 
from Russia and one of the producers of equipment for 
the prospective system. Under a contract with Motorola, 
the Center launched into orbit a total of 21 Iridium 
satellites on Proton LVs (the entire constellation comprises 
66 operational and six in-orbit backup satellites with 
a lifetime of 5 to 8 years). 

As an investor, the Khrunichev Center has exclusive 
rights to use the Iridium system across Russia, Kazakhstan, 
Uzbekistan, Georgia, Moldova, Belarus and the Baltic 
States. The Center has built on its territory a ground-based 
station gateway with two key antenna terminals, and set 
up a business system to provide commercial support and 
other services to subscribers. Two back-up antenna 
terminals of the gateway have been built in the town of 
Korolev, near Moscow. 

The unique opportunities provided by the cross- 
linked satellites have made the Iridium the first global 
satellite-based system providing personal mobile 
communication with any place of the world and in any 
cellular transmission standard. 


Mleneraunsa koHcopynyma Iridium B ywexe FKHMLL 
um. M.B. XpyHuyesa, rae coOupatotca 
«MpoToHbi» — OCHOBHAaS pakeTa-HOCuTeNb, 
BbIBOAALIAA CNyYTHNKU 9TOM CUCTeMbI Ha 
kocmuyecknue op6ntbi. 

Hlenerauuro conpoBoxAaeT ANpeKTop 
genaptameHta MexAyHapOomHbIx CBs3en 

uv “vnomopmaunnu FKHML O.B. MusyroKk 

A delegation of the Iridium consortium in a workshop 
of the Khrunichev State Research and Production 
Space Center where a key Iridium launch vehicle, 
Proton, is assembled. 

The delegation is escorted by Director of the 
Khrunichev Center’s Department for International 
Ties and Information D.V. Pivnyuk 


INTERNATIONAL COOPERATION 


Npe”cegatenb npasBnenua CtpaxoBoro OTKpbITOrO aKLIMOHEPHOro OOLeECTBAa 
«Pycckui Ctrpaxoson Llentp» 11.A. AsBekos uv 3amMectTutTenb reHepasbHOoro 
Aupextopa FKHML um. M.B. XpyHuyesa no BHELUHESKOHOMMNYeECKUM CBA3AM 
A.C. KoHApatbes B COOpOuHOM Liexe pakeTHO-KOCMU4eCKOrO 3aBona 
Chairman of the Board of the Russian Insurance Center JSC D.A. Izvekov 

and Deputy Director General of the Khrunichev State Research and Production Space 
Center for Foreign-Economic Ties A.S. Kondratyev visiting an assembly workshop 

of the Space Rocket Plant 


Aina BOCNONHEHNA KOCMUYeECKONU FpynnupoBKU CNyTHUKOB cBa3u Iridium 
XPYHMYEBLIbI NPE ANOKUIN NCNONb3OBAaTb TaKKe PaKeTy-HOCUTeNIb 


iS, = oS rue > e | «POKOT», KOTOPad MOXET BbIBOAUTb OFHOBPEMEHHO ABa KOCMUNYeCKUX 
prateon 1.) , =. ee annapata 3Tou cuctemb!. BnepsBbie nogobHbiii 3anyck Obin ycnewiHo 
pe ia. et ee Yo eee circ 20 mons 2002 r. Ha cHum«e: B Galune o6cnyKnBaHua 
Ha KOCMogpome IMneceuk npoBogutca npeACcTapToBaa Nnog“roToBKa 

Nogrotoska B MUKe na Baitkonype kocmuyecknux annapatoB CucTemMbI rnoGOanbHon PpakeTbI-HocuTens «POKOT» CO CnyTHVKamn «Apuganym» 
CNyTHUKOBOL cBa3u Iridium. OGHUM NycKOM pakeTa-HOCHTeNb «MpoTOH» BbIBOANT To replenish the Iridium satellite constellation, the Khrunichev Center 
Ha OpOuTbI CeMb CNYTHMKOB 3TON CUCTeMbI proposed also using the Rokot LV capable of lifting two Iridium satellites 
Preparation of spacecraft for the Iridium global satellite communications network per launch. The first such launch was successfully made on June 20, 2002. 
in the assembly-and-test building at Baikonur. One Proton LV is capable In photo: prelaunch operations in the service tower of the Rokot LV carrying 
of lifting seven Iridium satellites per launch Iridium satellites on the Plesetsk cosmodrome 


MESKAYHAPOAHOE COTPYAHUYECTBO 


> Eurockot 


CoBMecTHOe poOcciiicKO-HeMellKoe Tpeqmpu- 
siTue Eurockot OpraHv30BaHO TKHMW 
um. M.B. XpyHuyesa 4 KomMMaHven Daimler Benz 
Aerospace (DASA) B 1994 rogy 418 MapKeTuHra Ha 
MMPOBOM PbIHKe KOMMep4¥eCKHX ITYCKOBbIX yCJIyT 
paKeTbI-HOcuTeIa jIerkoro Kjacca «Poot». IIpu 
9ToMm 51% KOMMaHMM IpHHaslexUT HEMeELIKOM CTO- 
poue, a 49% — poccuitckou.B HacTosiiee BpeMA He- 
MeIIKYIO CTOpoHy lpegctapisetT EADS Space 
transportation. 

YapexkeHve COBMECTHOLO MpesMpUATHA MOSBOIMIO: 

* TIpMBIeYb (UHAHCHMpOBaHHe IIA MOJepHu3a- 
IMM poccuiickoro KocMogpoma I Inecenk; 

* cO3qaTb TeXHMYeCKM MW IKOHOMMYeECKH 9)- 
(beKTUBHBIM, KOHKypeHTOCHOCOOHBIM pakeTHO-KOC- 
MMYecKMi KOMIIeKc «PoKOT»; 

* TIpeqOcTaBMTb MOTeHWMaIbHbIM 3aKa34uKaM 
BO3MOXHOCTb MCTOIb30BaTb MepeOBble POCCHIic- 
kKWe KOCMMYeCKMe TEXHOJOFMU B MUPHBIX esx. 


Ha kocmogpome [Inecelk co3qjaHa COOTBETCTBYIO- 
Iad MeXyHapowHbIM cTaHfapTaM TexHWuecKad 
2Kwylat WHdpactTpykTypa: Ha3eMHbIt TexHWuecKHli 
KOMIII€KC M OTKPbITbIM CTaPTOBbIM KOMIMIeKC, TOCTH- 
HMlla M pecTopaH, pa3sBepHyTa COBpeMeHHasd CUicTeMa 
CBA3M UM TeneBuyqeHusa. B wroHe 1997 roza Oput NogMM- 
caH TlepBbIit KOHTpakT Ha KOMMep4eCKHi 3allyCK KOC- 
MMYeCKHX alllapaToB paKeToi-HocuTesem «PoKOT», 
CO31aHHOM XpyHW4eBIaMM B pe3yIbTaTe KOHBepcuu 
OoeBbIx pakeT PC-18. B Mae 2000 roma yxxe Obl Ipo- 
BeJIeH MepBbIit (IE MOHCTpallMOHHBIi) MycK «PoKoTa», 
a TlepBbIM yCIlelHbIM KOMMepyeCcKHH 3allyCK C KOCMM- 
YeCKMMM alilapatamu «Ipeiic» (HeMel[Koro aBMalli- 
OHHO-KOCMMYeCKOrO areHTcTBa DLR u NASA) c kKoc- 
Mozpoma Irecerk coctosyica 17 Mapta 2002 roza. 

2 aprycta 2006 roga kKoMiaHua Eurockot (B KoTOpy10 
Tellepb BXOIMT KOCMMYecKMi KOoHWepH EADS Space 
Transportation (51% akimii) ycreLIHO BbIBeyIa C TOMO- 
tb¥IO PH «PoKoT» toxkHOKopelickui KA «KompSat-2>. 


Eurockot 


Founded in 1994, Eurockot is a Russian-German 
joint venture between the Khrunichev Center and 
Daimler Benz Aerospace (DASA). It offers Rokot light- 
class launch vehicles for commercial services on the 
world market, with shares divided between the former 
and the latter as 49% and 51%, respectively. Currently, 
the EADS Space Transportation Concern represents 
interests of the German side. 

The establishment of the JV helped: 

* attract investments to modernize the Russian 
cosmodrome in Plesetsk; 

* develop a technically and economically effective 
and competitive space launch complex, Rokot; 

* potential customers to use advanced Russian 
space technologies for nonmilitary purposes. 

Now the Plesetsk cosmodrome has a technical and 
dwelling infrastructure meeting international standards 
and including a ground-based technical complex, a 
launch complex, a hotel, a restaurant, and up-to-date 
communications and TV facilities. In June 1997, the 
JV signed its first contract for a commercial launch of 
satellites by Rokot LVs developed by the Khrunichev 
Center on the basis of the RS-18 combat missiles. In 
May 2000, the first (demonstration) launch of the 
Rokot was made, and on March 17, 2002, it made the 
first successful commercial launch from the Plesetsk 
cosmodrome, lifting Grace satellites made by NASA 
and the DLR German aerospace agency. 

On August 2, 2006, Eurockot, which now includes 
the EADS Space Transportation Concern (51 percent 
of shares), carried out a successful launch of the South 
Korean KompSat-2 spacecraft on the Rokot LV. 


Nogrotoska B MMKe Ha kocmogpome Ineceuk 
Hay4HO-NCCNeAOBAaTe/IbBCKUX KOCMUYECKUX 
annapatos «[peivic», n3roTOBNeHHbIX KOMNaHNen 
Astrium B uHTepecax COBMeCcTHOrO npoekta NASA 
(CLUA) u aBualnoHHO-KOCMU4eCKOrO areHTCcTBa 
DLR (Tepmannua) 

Preparation of the Grace research spacecraft, made 
by the Astrium company for a joint NASA-DLR project, 
in the assembly-and-test building at Baikonur 
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SakniountenbHble paboTbi Ha depme oOcnykuBaHnua pakeTbi-HocuTensa «POKOT» 
kocmogpoma [neceuk nepeg 3anyckomM kocmu4ecknx annapartos «Ipeiic» 

Final operations in the service tower of the Rokot LV on the Plesetsk cosmodrome 

prior to a launch of the Grace spacecraft 


~< 3aBepwenne nogroToBuTenbHbIx paGoT C KOCMNYeCKON FONOBHON 4acTbIoO 
nepeg BbIBO30M ee u3 MUKa u CTbIKOBKONU C pakeTON-HOCUTeNeM «POKOT» 
Final stage of the preparation of the payload before moving it away 
from the assembly-and-test building and mating it with the Rokot LV 


ME.KAYHAPOAHOE COTPYAHUYECTBO 


TeHepanbubiii Anpextop [KHNL > 
um. M.B. XpyHuuesa A.A. Mensenes 
NPYUHUMaeT Beneraunuro KOMNAHMN 
Astrium, O4HOrOo U3 BeAYyLuNx 
eBponenckux XONAUHrOB, 
3aHMMaloluMxcsa Co3sfmaHvem 
VU BONJIOLLLEHKeEM 
KOCMN4YeCKHXx NpoekToB. 1999 r. 
Director General of the Khrunichev State 
Research and Production Space Center 
A.A. Medvedev receiving a delegation 
of Astrium, a leading European holding 
company implementing space projects. 
1999 


Npegctasutenu komnannun 

Daimler Benz Aerospace (DASA), 
BxOAAWWeN B COCTaB COBMeCTHOrO 
poccuncKko-repmMaHckoro npesAnpuaTna 
Eurockot, B OMHOM M3 LexoB 

CKHML um. M.B. XpyHnyesa. 
flenerauro conpoBoxAaeT ANpeKTOp 
nporpammpt A.M. Ceperun (BTopoi 
cneBa). Anpenb, 1999 r. 

Officials of Daimler Benz Aerospace (DASA), 
part of the Eurockot Russian-German 

joint venture, in a workshop 

of the Khrunichev State Research and 
Production Space Center. The delegation 

is escorted by Program Director 

A.M. Seryogin (second left). April 1999 
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Sanyck kocmuyeckoro annapata Cryosat 
pakeTon-HocuTenem «PoKOoT» c KocMOApoOMma Mneceuk 
The Cryosat spacecraft being launched by the Rokot LV 
from the Plesetsk cosmodrome 


MEXKAYHAPOAHOE COTPYAHUYECTBO 


> Pasronnpiii 010K 12KPB 


OTylesIbHOe MECTO B Mex yHapOAHBbIx CBA391X Xpy- 
HMYeBLeB 3aHMMaeT BBIMOIHeEHHe MHIMMCKOTO 3a- 
Ka3a 110 CO32aHMIO KUCJIOPOAHOLO pa3srOHHOTO O10Ka 
12K Pb. Hayao corpyaqHuyectTBa C MHAMMCKOM CTO- 
PoOHOM To sTOM MmpoGbseme OTHOCMTCA K KOHUy 80-x 
TONOB Mpowwioro BeKa. OWHaKO OHO CTOJIKHYJIOCb C 
CWJIbHeMIIMM MpOTHBOZeMCcTBHeM Co cTopoHn! CLA, 
YTO TIPHBesIO K 3HAYMTebHOM 3aepxXKe B IpakTV- 
yecKOH peasM3allMu STOO MpoektTa. 

KwuicopoqHO-BOOpouHbI §=pa3sroHHbIit O10K 
12K PB pa3pa6otaH M4 “3roToBIeH B locyzapcTBeH- 
HOM KOCMMYeCKOM Hayd4HO-IIpOu3BOACTBeHHOM 
weHTtpe uM. M.B. XpyHuyesa mo cormamieHuto c MH- 
QuMcKkou opraHvsalMei KOCMMYeCKMX UCCIIeqOBa- 
Hun (ACPO) 198 HOBO MHIMMCKOM pakeTbI-HOCH- 
tema GSLV. 12KPb — tTpetTba cTyneHb 9TO 
paKeTbI-HOCHTEeJIA. 

B kayecTBe MaplleBoro JBUraTesA MCHOb3yeTCA 
X2KMIKOCTHOM JBUraTeIb Ha KPMOreHHBIX KOMITOHCH- 
Tax TOMIMBa OKMAKMM KMCIOpOy UW 2xXUAKMM BoLO- 
pou), paspadoTaHHbI KoHCTpyKTOpCKUM O10po xu- 
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MMyecKOrO MalluimMHocTpoeHua um. A.M. Vcaesa. 
TommmpHpre Oaku 12KPB wusroTapiuBpaloTca 13 
BbICOKOIMPOUHBIX aTIOMMHMeEBBIX CIaBoB. JIA Mon- 
TepxkaHua TeIIOBbIX pexXMMOB KPHOTeHHBIX KOM- 
TIOHEHTOB TOMJIMBAa BO BPeMA TIpezcTapTOBOM Mor- 
TOTOBKH VM B Mpolfecce MoseTa TOMIMBHbIe Oaku U 
3JIEMEHTHI KOHCTpykuMn 12K Pb noKpsitbl cHapyxkKu 
KOMOMHMpOBaHHO! Telon30AMel. 

Pa3roHHbiii 610K 12K Pb B coctase pakeTbI GSLV 
oOecrieyMBaeT BbIBeeHue Ha TreomepexoAHy!o op- 
OUTY KOCMMYeCKHX allmapaToB Maccol 10 2,5 TOHHEI 
c MHIMMcKoro KocMogzpoma LJ puxapuxota-[Lap. 

18 anpessa 2001 roa npoBeweH MepBbIit ycrelwHbIit 
TlycK MHAMMcKOM pakeTsI GSLV c KpworeHHbIM pa3- 
TOHHBIM O7I0KOM 12K Pb. K HacTosllieMy MOMeHTY Ocy- 
IN[eCTBICHO TPH YCcrIelHbIxX CTapTa pa3srOHHOro Oj10Ka B 
cocTaBe MHJMMCKOM pakeTbI-HocutTesa GSLV. 

Bo3MoxHO VWCHOb30BaHve KpMOreHHOTO pa3- 
TOHHOrO O70Ka 12KPb B KayecTBe MpoToTuma c 
TIpoBeseHuem paborT Mo aantTalMu K ApyruM pake- 
TaM-HOCHTeJIAM. 
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KucnopogHo-BogoposHbii pasroHHbii Gnok 12KPB — tpetbs cTyneHb MHANMCKON pakeTbi-HocuTensa 
GSLV — B npowecce c6opku B yexe [KHNL um. M.B. XpyHuyesa 

Assembly of the 12KRB oxygen/hydrogen upper stage, the third stage of the Indian GSLV launch vehicle, in a workshop 
of the Khrunichev State Research and Production Space Center 
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12KRB Upper Stage 


Of particular significance to the Khrunichev Center 
is India’s order for the development of the 12KRB 
cryogenic upper stage. The Center’s cooperation with 
India in this area dates back to the late 1980s, but it faced 
a strong reaction from the USA then, which delayed the 
project’s implementation. 

The 12KRB oxygen/hydrogen upper stage was 
developed and made by the Khrunichev Center 
under an agreement with the Indian Space Research 
Organization (ISRO) for a new Indian launch vehicle, 
GSLV. The 12KRB is the third stage for this LV. 

As a sustainer engine, the Center used an engine 
burning cryogenic fuel components (liquid oxygen and 
liquid hydrogen), developed by the Isayev Design Bureau 
of Chemical Engineering. The 12KRB fuel tanks are 
made of high-strength aluminum alloys. To maintain 
the required thermal conditions for the cryogenic fuel 
components during the prelaunch preparations and 
in flight, the fuel tanks and structural elements of the 
12KRB are coated with a combined thermal blanket. 

The 12KRB upper stage, integrated with the GSLV 
rocket, can lift spacecraft, weighing up to 2.5 t, into 
GTO from the Indian Sriharikota (SHAR) launch site. 

On April 18, 2001, the GSLV made its first successful 
launch with the 12KRB cryogenic upper stage. In all, 
three successful launches of the Indian GSLV with the 
12KRB upper stage have been made to date. 

The 12KRB cryogenic upper stage can be used as 
the baseline design for integration with other launch 
vehicles. 


KACEJIEB 
Jlep Hukonaesny 


Benywwmi KOHCTpyKTOp 
no Teme KB «CantoT» 


Lev N. KISELEV 


Project Chief Designer 
of the Salyut Design Bureau 


INTERNATIONAL COOPERATION 


Crapt “uHauiicKon paketbi-Hocutena GSLV c kucnopogHo- > 
BOMOPOAHON TpeTbei cTyneHblio — 12 KPB — npousBoygctTBa 
TKHMLL um. M.B. XpyHnuuesa 
Launch of the Indian GSLV with the 12KRB oxygen/hydrogen 
upper stage developed by the Khrunichev State Research 
and Production Space Center 


~<| BuOponpoynoctuble ucnbiTaHvs KUCNOpogHO-Bo,OpoAHoro 
PasrouHHoro Gnoka 12 KPB B naGopatopnuv LIHAMmaw 
Vibration tests of the 12KRB oxygen/hydrogen upper stage 
in a laboratory of the Central Research Institute 
of Machine-Building 


WUnauiicxaa paketa GSLV c kucnopogHo-BOsZOpOogHoOn TpeTbeni 
cTyneHbio, co3gaHHon B FKHIIL um. M.B. XpyHuuesa, 

Ha CTapTOBOu NnosuuMu KocmMogpoma LUpuxapnkota 
(Srikarikota) 

The Indian GSLV with the 12KRB oxygen/hydrogen upper stage, 
developed by the Khrunichev State Research and Production 
Space Center, on the launch pad 

of the Sriharikota launch site 
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MEXKAYHAPOAHOE COTPYAHUYECTBO 


> Kocmmueckuii pakeTHbIii 


komiiekc KSLV (FOxxknas Kopes) 


26 oxTa0pa 2004 rona B KOxuHon Kopee Onin 
TIOMMMCaH KOHTpakT Ha pa3paooTky MU co3sqaHue B 
WHTepecax KOpelicKOM CTOPOHbI KOCMMYeCKOTO 
paKeTHOrO KOMIMJIeKCa C pakeTOMU-HOCHTeseM Jer- 
Koro Kjacca KSLV-1 (Korean Space Launch 
Vehicle). 

OTOT MpoeKT ABIAe€TCA COBMECTHOM pa3paboT- 
Kou: WepBaa cTymeHb KSLV-1 OygeT co3qaHa B 
TKHITU um. M.B. Xpyuuuesa, propas mpoekTupy- 
eTCA M U3roTaBiMBaetca B KOxHol Kopee. 

KoutTpaktT c PecrtyOmmKouv Kopes Ha paspaborKy 
Id ITOU CTpaHbl KOCMMYeCKOFO paKeTHOFO KOMII- 
JIeKCa C paKeTOM-HOCHUTesIeM JIerKoro Kiacca KSLV-1 
CTaJI UTOTOM JJIMTebHOU (Gosee AByX JIeT) HW CIOXx- 
HOM paooTst. 

Heo6OxonuMbIM yciIOBMeM ero MosmMcaHua 
cTajlIo IpucoequHeHue LOxHo Kopen k MexxayHa- 
POZHOMY corylallieHw10 O HepacipocTpaHeHun pa- 
Ke€THBIX TEXHOJOTMM. COBMeCTHBIM MpoeKT co3ja- 
HMA Kopelickoro paKeTHOrO KOMIIeKca ObLT 
ooOpeH B xoze Bu3uTa IIpesugeHta PecmyoOnuKu 
Kopes Po My Xena B Poccnto. 


Kocmuueckuii paKeTHBIM KOMIVIeKc OyzeT co- 
CTOATh U3 paKeTbI-HOCUTeIIA, CTaPTOBOrO MU TeXHU- 
YeCKOrO KOMIMI€KCOB, Ha3eMHOM UHpacTpyKTypbI 
(CpeacTBa U3MepeHuaA SHeprocHaOxKeHUA, OMUCHI, 
2KWW1ad 30HA, JOPOrN U T.11.), WeHTpa yiipaBsIeHuA 0- 
jietaMu (LLYI1). [onoBpHbimM pa3pa0oTavKOM KOMII- 
jiekca aBisetca TKHITL um. M.B. XpyHuuyesa. Pa3- 
paOoTKy Ha3eMHOrO KOMIWIeKca BeJ[eT MOCKOBCKOe 
KB tpaHcnoptTHoro MammmMHoctpoeHna. J BuraTesu 
IIA MepBOuU CTyMeHUM pakeTbI-HOCHMTeIA OyAyT U3ro- 
TapiuBatpca B HITO «<Onepromaium. B npoekTupo- 
BaHWM MW W3rOTOBJICHHUM COCTaBHBIX YacTeM KOMII- 
JIeKca OYyT y4aCTBOBATb He TOJIBKO pocculicke, HO 
Vf }OXKHOKOpelcKve OpraHv3allMu MU pes MpuAaTua. 

C 1oxHOKOpelicKol CTOPOHI 3aKa34UNKOM TIpo- 
eKTa BbicTynaeT Kopelickuii adpoKOocMMuecKuit 
VMHCTHTYT. 

KoutTpakT pa30uT Ha Tpu 9Tama. IlepBpii stam 
paccuntaH yo 2007 roga, Korqa Wlanupyetca c m0- 
MollbIO KSLV-1 c toxXHOKOpelicKoro KOCMOZpoMa 
Ha OcTpoBe OsHapo 3allycTuTb WepBbIit CIyTHHK. 
3allycK HaMeyeH Ha OKTAOPb 2007 roma. 


KSLYV Space Launch Complex 
(South Korea) 


On October 26, 2004, the Republic of Korea and the 
Khrunichev Center signed a contract for developing and 
build a Space Launch Complex with a light-class launch 
vehicle, KSLV-1 (Korean Space Launch Vehicle). 

This project is a joint effort: the Khrunichev Center 
will develop the first stage of the KSLV-1, while the 
Republic of Korea will design and build the second stage. 

The contract for developing the space launch 
complex for South Korea crowned more than two years 
of difficult work. 

As the prerequisite for signing the contract, South 
Korea joined the Missile Technology Control Regime 
(MTCR). The joint project for developing the Korean 
launch complex was approved during the visit of South 
Korean President Roh Moo-Hyun to Russia. 

The space launch complex will comprise a launch 
vehicle, launch pads, processing facilities, ground- 
based infrastructure (monitoring assets, power supply 
facilities, offices, dwelling zone, roads, etc.), and a 
mission control center. The primary developer of the 
complex is the Khrunichev Center. The ground-based 
complex is being built by Moscow’s Design Bureau of 
Transport Engineering. The LV’s first-stage engines 
are to be produced by the Energomash Research and 
Production Association. Other components will be 
developed and made by Russian and South Korean 
organizations and enterprises. 

The Korean Aerospace Research Institute is a project 
customer on the South Korean side. 

The contract will be implemented in three phases. 
The first phase, to continue until 2007, provides 
for the launching the first satellite by the KSLV-1 from 
the South Korean launch site on the island of Oenaro. 
The launch is scheduled for October 2007. 


~ Becega feHepanbuoro Aupexktopa [KHL 


um. M.B. XpyHnuesa A.A. MenBenesa 

WU 3aMectTuTena reHepasibHOoro ANpekTopa 

no BHELUHESKOHOMUYECKUM CBA3SM 

A.C. KonHgpatbesa c generaynen KopeicKkoro 
Aa3POKOCMUM4eCKOrO MHCTUTyTAa O Hayane paboT 
no npoekty pakeTHOoro Kocmu4ueckoro kKomnnekca 
KSLV B Pecny6nuke Kopea. Anpenb 2004 r. 
Director General of the Khrunichev State Research 
and Production Space Center A.A. Medvedev 

and Deputy Director General of the Khrunichev 
Center for Foreign-Economic Ties A.S. Kondratyev 
receiving a delegation of the Korean Aerospace 
Research Institute for negotiations on the beginning 
of the project to build the KSLV space launch complex 
in the Republic of Korea. April 2004 


INTERNATIONAL COOPERATION 


~< Npesugexut Pecny6nuku Kopea 
Po My Xen (kpaviHuii cneBa). 
2004 r. 
President of the Republic of Korea 
Roh Moo-Hyun (leftmost). 2004 
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A@SPOKOCMNYeCKOrO MHCTUTyTa 
(Pecny6nuka Kopea) B ofHOM U3 
uexos FKHML um. M.B. XpyHvyesa. 
NosicHeHua no Kocmuyeckomy 
PpakeTHomy kommuekcy KSLV, 
npoektupyemomy Aya KO>KHON 
Kopeu poccuickumu 
KOCMUYeECKMMN @upMamu BO maBe 
cTKHMLI, qarot aupextop 
nporpammp! A.M. Cepernu 

Vv aupekTop AenaptameHTa 
MeKAyHaposHoro CoTpyaHuyecTBa 
vu nH®opmaunnu 1.B. NusHtok. 
AnBapb 2006 r. 

Delegation of the Korean Aerospace 
Research Institute 

in a workshop of the Khrunichev 
State Research and Production 
Space Center. Explanations 

on the KSLV space launch complex, 
designed for South Korea by the 
Khrunichev Center and other Russian 
space companies, are given 

by Program Director A.M. Seryogin 
and Director of the Khrunichev 
Center’s Department 

for International Ties and Information 
D.V. Pivnyuk. January 2006 


" ~< Henerauua Kopeiickxoro 


ME.KAYHAPOAHOE COTPYAHUYECTBO 


> Baiirepek 


B sHpape 2004 rona IIpesuqentamu Poccniic- 
Kou @Menepaunu u PecnyOnuKu Ka3axctaH ObIO 
TlofMMcaHo cormallleHve O pasBuTHU COTpyqHM4ec- 
TBa 110 accbeKTHBHOMY UCTIOIb30BaHMIO KOMIIIeKca 
«BaiikoHyp». 

OHUM 3 OCHOBHBIX HalpaBsIeHHit B COBMeCTHOIM 
T€ATCIbHOCTH JOJDKHO CTaTb CO3aHWe HOBOFO 3KOIIO- 
TM4ecKM Ge30MacHOro pakeTHOrO KOCMMYECKOTO KOM- 
Tuiekca «Baiitepek» Ha 6a3e pakeTbI-HocuTesIaA «AH- 
rapa» mpovsBogzcTBa TKHIIL um. M.B. XpyHuuesa. 
Ye onpesesieHbI OCHOBHEIe MpWHIMIMbI U ycuOBua 
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COTpyHW4ecTBa B CO3,aHUM M COBMeCTHOM MCTIOsIb- 
30BaHHM HOBOTO KOMIUIeKca «baiirepek» Ha 6a3e Ha- 
3€MHOM MH@pactpyKtTypb! balikonypa. 

PemieHo, 4TO paKeTHBIM KOCMMYeCKMM KOMII- 
qIekc «balitepek» co3faeTca C MCIOJIb30BaHMeM pa- 
KeTBI-HOCHTeIA TsKeIOrO Kiacca «AHrapa-5». 
CrapToBbiit M TexHuYeCKMM KOMITIeKCHI OylyT aHa- 
JIOTMYHEI COopyKeHUAM WIA «<AHTapbl> Ha KOCMOT- 
pome IImecelk c yyeTOM BO3MOXHOCTH TpoBexeHuAt 
MIOMTOTOBKM Mf MyCKOB BCero CeMeliCTBa paKeT-HO- 
cutee «AHTapa». 


Baiterek 


In January 2004, the presidents of the Russian 
Federation and the Republic of Kazakhstan signed an 
agreement for developing cooperation for effective use of 
the Baikonur complex. 

Among the basic lines of the joint efforts is the 
construction of a new environmentally sound space 
launch complex, Baiterek, which will be based on the 
Khrunichev-made Angara launch vehicle. The two 
parties have already specified the principles and terms 
of their cooperation in the development and joint use of 
the Baiterek complex on the basis of Baikonur’s ground- 
based infrastructure. 

It has been agreed upon that the Baiterek complex 
will be built on the basis of the Angara-5 heavy-class 
launch vehicle. The launch and processing facilities will 
be similar to those built for the Angara LV on the Plesetsk 
cosmodrome and will be used to prepare and launch the 
whole family of the Angara launch vehicles. 


PykosBogutenb MenepanbHoro 
kocmuyeckoro areHTcTBa P® A.H. NepmuHos 
VY npembep-muunuctTp Pecny6nukn KasaxctaH 
41.K. AxmeTosB Ha KocmMogpome Baiikouyp 
oOcy>kgaloT NepcnekTUBbI CTpouTeNbCcTBa 
pakeTHOoro kocmuueckoro komnnekca 
«Bantepek» 

Head of the Russian Federal Space Agency 

A.N. Perminov and Prime Minister of the Republic 
of Kazakhstan D.K. Akhmetov on the Baikonur 
cosmodrome discussing prospects for building 
the Baiterek space launch complex 


NMpesugenut Poccuniickoi Penepaynu —> 


B.B. NytuH vu NMpesugent PecnyOnuku KasaxctaH 
H.A. Hasap6Oaes y namaTHoro KaMHa 

B 4eCTb 3aknlagAKU pakeTHOrO KOCMUYeCKOorO 
komnsekca «BaiiTepek» 

President of the Russian Federation V.V. Putin 

and President of the Republic of Kazakhstan 

N.A. Nazarbayev at a plaque set up at the site 

where the Baiterek space launch complex will be built 


INTERNATIONAL COOPERATION 


FOCTU FIKHNLL 


HT P® B.B. Nytun 
President of the Russian Federation 


Vladimir Putin 
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KHRUNICHEV CENTER’S GUESTS 


Hlenerauus npedextypbi SanagHoro aAMuUHNcTpaTMBHOro OKpyra MocksBbI 

Bo rnaBe c [O.M. AnnaTosBbim (TpeTui CnpaBa), reHepanbHbIi Aupexktop [KHML 
um. M.B. XpyHuyesa B.E. Hectepos (B WeHTpe) W 3aMeCTUTeNb reHepasIbHOrO 
anpektopa FKHNML — qupextop pakeTHOo-kocmuyeckoro 3aBona B.H. Cpiues 
(kpai#Huii cneBa) B COopo4HOoM exe 


Delegation of the Moscow West administrative district prefecture headed by Yu.M. Alpatov 
(third right), Director General of the Khrunichev State Research and Production Space Center 
V.Ye. Nesterov (center) and Deputy Director General of the Khrunichev Center — 

Director of the Space Rocket Plant V.N. Sychev (leftmost) in an assembly shop 


~< Msp Mocks! 10.M. Jlykkos 
Mayor of Moscow Yuri Luzhkov 


FOCTU FIKHNLL 


NomownHnk Mpesugeuta P® p> | 
Mapuwan aBnayun 
E.U. WanowHnkosB 
Marshal of Aviation 
Ye.|. Shaposhnikov, 
Aide to the RF President 


NMpembep-munnctp & 
Kasaxctaua f.K. AxmeToB 
Prime Minister of the Republic 
of Kazakhstan D.K. Akhmetov 


KHRUNICHEV CENTER’S GUESTS 


~< Mpesugeut KHOP Kum Yer Up 
Kim Chen Ir, President of the Democratic 
People’s Republic of Korea 


Bcekutaiickoro co6pannsa HapomHbix 
npegctasutenen B TKHML um. M.B.XpyHnuesa. 
PykosBogutenb Pockocmoca A.H. MepmuHos, 
npegcegatenb MNoctosHHoro kKomuteta BCHM 
Y Banro, FeHepanbubii Qupextop FKHIILL 
7 R 3 um. M.B. XpyHuyesa B.E. Hectepos, 3amectuTenb 
a ol ‘ P npe”cegatens NoctosHHoro komuteta BCH 
ig f Ke Pu uv 3amMectutenb reHepasIbHOrO ANpekTopa 
4 | Je 4 -KHML — aupextop PKS B.H. Cpiues (cnesBa 
. Hanpago) B cGopoyHom uexe PKS. Mai 2006 r. 
Delegation of the Standing Committee of China’s 
National People’s Congress (NPC) visiting 
the Khrunichev State Research and Production 
Space Center. 
Left to right: Head of the Federal Space Agency 
A.N. Perminov, Chairman of the NPC Standing 
Committee Wu Bangguo, Director General of the 
Khrunichev State Research and Production Space 
Center V.Ye. Nesterov, Deputy Chairman 
of the NPC Standing Committee 
Gi Ry and Deputy Director General of the Khrunichev 
Center — Director of the Space Rocket Plant V.N. Sychev 
in an assembly shop of the Space Rocket Plant. 
May 2006 
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FOCTU FIKHNLL 


Buye-npesugexut CLUA > 
Anb6ept lop 
Albert Gore, Vice President 
of the United States 


KHRUNICHEV CENTER’S GUESTS 


A 
Koponb Benbrunu Anb6ept Il @panuy3ckaa Aenerauua B OAHOM M3 OTCeKOB MakeTa KOCMNYeCKON CTaHuMN 
Albert Il, King of Belgium French delegation in a compartment of the space station mockup 
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~< Nocewyenve FKHNL 
um. M.B. XpyHvyesa 
npvnuem Ucnanuu 
@unune Scxygzepo. 
7 despana 2002 r. 
Prince of Spain Felipe Escudero 
visiting the Khrunichev State 
Research and Production 
Space Center. February 7, 2002 
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PKAHNU, EFO DNAUAABI U CAYDKBbI 


Khrunichev State Research and Production Space Center, 
its branches and services 
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Tpou30mezmmi B Hayase 90-x roqoB Mpomoro 
cTouleTua pactiaa, Copetckoro Coro3a, Kpvi3iic opra- 
HOB TIOJMTMYeCKON BAaCTH, Ts>KeeMlee COCTOS- 
HWe 9KOHOMHUKH CTpaHbl MOTpPeOOBasIM OT pyKOBOAC- 
TBA MHOrMX KpyiHeMIMx  MpOMbIMWICHHBIX 
TIpeAMpuaTuu MovcKa OTBETA Ha CIOXKHeMWIMe BOT- 
POCbI: KaK He TOJIbKO COXpaHUTb MpOv3BOACTBO U 
BbICOKOKBaIM@ULMpOBaHHble Kalpbl, HO U HaliTv 
Takylo (OpMy OpraHU3allMU IpOU3BOACTBA BbICOKO- 
TeXHOJIOIMYHOM paKeTHO-KOCMMYeCKOM TposyK- 
Wu, KoTOpad ObLIa ObI BOCTpeOoOBaHa B yCIOBUAX 
PBIHKa UW MO3BONMIa Ob! NOALepxKaTb MU HapalllMBaTb 
HaKOIMJICHHbIM HayYHO-TeXHMYeCcKUM, KOHCTpyK- 
TOPCKUM, TexXHOMOMMyecKMM MOTeHIMaI. 

OHUM 113 TepBbIx cpequ pyKoBoguTesen mpen- 
IIpHATHU OTpacsM WupeKTop 3aBoza UM. M.B. Xpy- 
Huyepa A.V. Kucenes mona, YTO MepcieKTMBbI 
TIpeAMpuATHA Hepa3pbIBHO CBA3aHBI C erO BHELIHe- 
IKOHOMMYeCKON DesTeIbHOCTHIO. Ha BHeLIHeM xe 
PBIHKe ycliexa MOXKHO JOOMTbCA, CKOOPAMHUpOBaB 
ycWJIMa BCeH KOONepallMu MpexNpuATuM u co3zaB 
CTpyKTypbl, OObeTMHAIOMIMe B CXMHBIM WK Bech 


TIpollecc — OT MepBbIX KOHCTPyKTOPCKHX 3aMBICJIOB 
MW HaOpockKoB Ao 3allycKa paKeTbI-HOCMTesA C KOC- 
MMYeCKMM alllapaToM M peaiM3aliMu pe3yIbTaTOB 
OTHX 3allyCKOB. 

HasepHoe, TombKo cam A.M. Kucenes u, Bo3- 
MOXHO, ero OMxKalillIMe COTpyIHMKM 3Haivr, 
CKOJIBKO YCWJIMM MpuUIOch MpvOxXUTb U KakKoM 
IIyTb Hao OLIO MM MpouTu OT 3aMBICIIa TO BbIXOZa 
B uoHe 1993 roma Pacnopsxenua IIpesunenta PO 
B.H. Exbuuua 00 o6pa30BnaHnun [ocytapcTBeHHOro 
KOCMMYeCKOrO Hay4YHO-IIpOuU3BOACTBeHHOrO IeH- 
Tpa um. M.B. XpyHuuyesa u Bcsey 3a 9TUM Ilocta- 
HopeHua IIpaputenmbctBa PO, yrBepquBIUIero B AH- 
Bape 1994 roga Tlonoxenue o TKHITL. 

Tak poqwiacb HOBad HayYHO-MpOv3BOCTBeHHad 
CTpyKTypa, Ha HavaJIbHOM 9Talle BKIIOUaBIIAad B CeOA 
B KayecTBe (puMasioB KoHctpyKTopcKoe Gropo «Ca- 
JuoT», PakeTHO-KOCMMYeCKMM 3aBO, 3aBO 10 9KC- 
TylyaTalluu pakeTHO-KOCMMYeCKOM TeXHUKH, 3aBol, 
MeMIIMHCKOM TeXHUKM UM TOBAPOB HapowHOroO MoT- 
peOueHua “ KomOnuHat nutTaHua «Kocmoc». Broc- 
wleqcTBuu B coctaB TKHIIL Ha mpaspax dmunnanos 


The breakup of the Soviet Union and the ensuing 
government crisis and economic decline caused chief 
executives of many large industrial enterprises to look 
for ways to not only remain afloat in a market-economy 
environment and retain their highly professional 
personnel, but to organize the production of high- 
tech spacecraft and rockets in a way that would let 
these products be in demand in the market conditions 
and that would help retain and build up the research, 
technological and design potential accumulated over 
the past years. 

The director of the Khrunichev Plant, A.I. Kiselev, 
was among the first chief industrial executives to realize 
that the future of his enterprise largely depended on 
its foreign economic activity. But success on the world 
market could be achieved only by pooling efforts with 
other enterprises and by setting up structures that would 
comprise the entire development and production process 
— from coming up with concepts and draft designs to 
launching rockets with payloads and to making use of 
the results of these launches. 

Apparently, only Kiselev himself and his close 
associates know how much effort and what a long path 
it took them to translate their idea into life, until in June 
1993 President B.N. Yeltsin signed a decree to establish 
the Khrunichev State Research and Production Space 
Center. Halfa year later, in January 1994, the Government 
endorsed the Statute on the Khrunichev Center. 

This was how the new research and production 
structure was born. Initially it comprised as branches 
the Salyut Design Bureau, the Space Rocket Plant, 
the Space Hardware Operation Plant, the Medical 
Equipment and Consumer Goods Plant, and the 
Kosmos Public Catering Center. Later, it also 
included the Armatura Design Bureau (the town of 
Kovrov, 1997), the Research Institute of Space Systems 
(NII KS, the town of Yubileiny, Moscow Region), and 
the Khrunichev Telecom Company (1995). 

Recently, the Khrunichev Center has seen some 
new lines of activities, in particular, the development, 
production, launch and operation of Earth remote 
sensing satellites, which may result in the establishment 
of new structures and units at the Center. 

This means that the Khrunichev Center is on the go 
and is successfully developing. 


KHRUNICHEV CENTER, ITS BRANCHES AND SERVICES 


Boum KB «Apmatypa» (7. Kospos, 1997 rom), Ha- 
YUHO-MCceMOBAaTeIbCKUM MHCTUTyYT KOCMM4eCKUMX 
cuctem HUWKC (@ WOounetiHert MocxoscKonr 06- 
JIacTu), <XpyHuyes TesteKom» (1995 rog). 

Pa3BuTHe B MocueqHMe TOsbI HOBbIX HalipaBleHuiit 
HeatembHoctu TKHITW um. M.B. Xpyxuyesa, 
B YacTHOCTH, pa3padoTKa, co3qaHue, 3allycK M 9KC- 
TilyaTaltua KOCMMYeCKMX alllapaTOB MCTaHItMOH- Ned 
HOFO 30HZMpoBaHua 3eMyIM, MIpMBeseT, BO3MOxKHO, Ore” 

K O0pa30BaHMt0 HOBbIX CTpyKTYPHBIX MospazesIeHuit. 
A 93T0 3HauHT, uTO LleHtp um. M.B. XpyHuyesa PACIIOPSDKEHUE 


XKMBCT VU YCIICLUIHO pa3sBUBaeTcA. 


TIPE3UJEHTA POCCHUMCKON SEXJEPAUMM' 


LC L{esIbIO MOBbILUCHHA acptbeKTHBHOCTH MIPOH3BOCTBEHHOH M 
BHELUHESKOHOMHYECKOH JeATCIBHOCTH BeYLIMX MpesANpHATHH pakeTHO-KOCMM4eCKO 
OTpacJIH MpOMBILUJIEHHOCTH, OOecneyeHHA Oosee AKTHBHOFO MpOHHKHOBeHHA POCCHHCKHX 
KOCMHYECKHX TEXHONOrHH Ha Me%KAYHAapOAHbIN pPbIHOK OOpa30BaTb TocysapcTBeHHblii 
KOCMHYCCKHH + Hay4HO-NpOH3BOACTBeHHbIM WeHTp HMeHH M.B.XpyHuyeBa Ha 6a3e 
MA@UIMHOCTpouTenbHOrO 3aB02a HuMeHH M.B.XpyHuyepa HW KOHCTpyKTOopcKoro 610po 
"Cantor". 

YctTaHOBHTb, 4TO yKa3aHHbI Llentp aBaseTca rocyapcTBeHHbIM NMpeANpHsATHeM, 
OCyLeCTBIAIOWIMM pa3paOoTKy HM H3rOTOBNeHHe KOCMHMY4eCKMX almapaToB, pakerT- 
HocuTesleii, OpOHTAIbHbIX CTAaHLH HM ApyrHx KOCMHYeCKHX CHCTeM. 

2. YcraHosutTb, uTo TocyazapcTBeHHbiii KOCMHYeCKHH Hay4HO-NpOw3BOACTBeHHbIi 
uweHTp HMeHH M.B.XpyHu4esa BO3raBsAeT reHepasbHbIM AHpekTop, Ha3HayaeMbiii Ha 
OMKHOCTh HW OCBOOOxKAaeMbI OT 10sKHOCTH [TpesugeHTom Poccniickoi Mexepaunn. 

3. Ha3HauvTb §=reHepasIbHbIM MpeKTOpom TocyyapcTBeHHOoro KOCMHYeCKOrO 
Hay4HO-Mpou3BOACTBeHHOrO §=weHTpa uMeHH M.B.XpyHuyepa Kucenepa Anatonna 
VBanosnya. 

4. Copety Munucrtpos - IIpasutensctsy Poccuiickoii Dexepaunn B 3-mMeca4HbIi 
cpok yTBepautTb TlonoxKeHHe 0 TocyfapcrBeHHOM KOCMHYe€CKOM  Hay4HO- 
NpOH3BOACTBEHHOM LWeHTpe HMeHH M.B-Xpyunyesa. 


 T]pe3neHT 
ckoi Megepaunn  B. Enbuw 


PacnopskeHne MpesugeHta P® B. Enbyunna > 
06 o6pazoBanun FocyfapcTBeHHoro 
KOCMUYECKOLO Hay4HO-NpOnNsBOACTBeEHHOrO 7 HIOHA 1993 roya 
leHTpa um. M.B. XpyHvuyesa 
Decree of Russian Federation President Boris Yeltsin Ne421-pn 
on the establishment of the Khrunichev State 
Research and Production Space Center 
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33PKT 


> 3aBol NO 9KCILIyaTalluu pakeTHO-KOCMH4eCKON TEXHHKH (39PKT) 


Heo6xogumoctTs co3szaHua 39PKT kak camMocTo- 
ATeCIbHOFO TospasnzeneHua — dusuana TKHIIL um. 
M.B. XpyHwuesa — ocTpo BO3HUKIIa B KoHIe 1993 — 
Hayane 1994 rogos, Korfa Bcd MHGpactpyKtTypa 06- 
ClyxXUBAaHUA TEXHUYECKOTO KOMIMIeKca Ha KOCMOJ- 
pome Baiikonyp cTajla cCTpeMUuTesIbHO pa3pyllaTbca. 
HauambHuk KocmMogzpoma Asekceli AneKcaHqpoBu4y 
IyMusimH UM ero eCAMHOMBIIUICHHUKM MposeamM 
TpaHaMo3Hy10 paboTy Mo MosWepxaHWio U BOCCTa- 
HOBJIeHMIO pabOTOCHOCOOHOCTH OObEKTOB KOCMO]- 
poMa — eJMHCTBeHHOTO B TO BpeMs KpyriHeliilero 
MexXyHaposHOrO KOCMMYecKoro Mopta HoBolt Poc- 
CHM — Wf BbIBOLY UX 13 KPH3MCHOTO MOOKeHHA. 

Ha 39PKT, co3qaHuHpiit B despase 1994 roma Ha 
6a3e COOTBeTCTByIOINMX cryx6 3UXa u KB «Ca- 
JOT», MepBOHayaIbHO BOSIaraIMcb OpAMHapHEte 
3aad SKCIUIyaTalMu, rapaHTHMHOro U aBTOPpCKOrO 
Ha30poB, MOATOTOBKM UM 3allycKOB KOCMM4eCKUX 
OObeKTOB pa3pa6oTKu u u3roToBNeHua TKHITL 
um. M.B. XpyHuuesBa c MciMomb30BaHWeM co3qaH- 
HbIxX B FKHIIL PH «IIpoton». 

OqHaKO, IIpakTHuecKH C MOMeHTa OOpa30BaHHA 
39PKT, ero 3a7a4u cTasIM CTPeMUTeJIbHO MCHATECA. 
J[14 BEIIOMHEHUA Mex LyHapOTHBbIX OOA3aTeJIbCTB IO 
3allycKaM KOCMM4YeCKHXx aliapaTos (YTO TIpHHOcHIO 


GOANH 
Vropb ConomoHosny 


SamectuTenb reHepasibHoro AMpektopa FKHMLL 
um. M.B. XpyHuuesa — Anpektop 39PKT (1994 — no H/B). 
Jlaypeat npemun Mpasutenbctea PO 


Igor S. DODIN 


Deputy Director General of the Khrunichev State Research 
and Production Space Center and Director of the Space 
Hardware Operation Plant (since 1994). 

Holder of the Prize of the Russian Federation Government. 
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peauIbHbie eHEru!) HeoOxoMMO OBLIO BOCCTaHO- 
BUTb (MpaKTH4YeCKM BOCCO31aTb 3aHOBO) adpoapoM 
«lOOmieitHbii> — ObIBIIM MOCaqOUHbIM KOMIIeKC 
opOuTaIbHbIx Kopabset «<BypaH». WpwHiumnanbHo 
HOBbIe 2KeCTKMe TpeOoBaHuaA K ycNOBMAM cOopKu 
VMHOCTpaHHBIx (a MW OTCYCCTBEHHBIX, CO3aBaeMbIX 
BMECTe C 3apyOexKHbIMU MapTHepaMu) KOCMMYeCKHXx 
alllapaToB, BbIBOMMMBIxX PH «IIpotoH», moTpe6o- 
BaIM Co3qaHua (B CyIIeCTBYIOINMX COOpyxKeHMAx) 
HOBBIX TeXHM4YCCKUX KOMIMICKCOB, «UMCTBIX MOMe- 
INeHH»>, COOTBETCTBYIONIMX Mex yHapOTHbIM Tpe- 
O0BaHMsM K paboTe Cc KOCMMYeCKOM TeXHUKOM. 

KopeHHoii Mepectpoiike moqexana comMalb- 
Has MH@pactpyKTypa: TOCTMHMIUbI M XMIOU KOMII- 
JIeKc OOecMe4yMBaIMCb ABTOHOMHBIM TeIIO-, BOO- 
Vf pe3epBHBIM 31eKTpocHaOxKeHneM; JIOM KyJIBTYpBI, 
CTOJIOBad, CIOPTHBHbIe MIOWaqKM peKOHCTpyupo- 
Bauch. YUMTHIBAA KIIMMaTM4ecKHe yCJIOBUA KOC- 
Mogpoma BaiikoHyp, BbICOKMe M KeCTKMe TpeOoBa- 
HUA MHOCTpaHHBIx CielMasMcTOB, WpvesxKarolwlux 
clofla padotatTb, WI STOTO HEOOXOAMMBI OBLIM 3Ha- 
YMTeJIbHbIe YCUIMA MU CpeycTBa. 

3a KOPOTKMM CpOK KOJUIEKTUB XpyHWYeBLeB Mpose- 
Jal KOIOCcasIbHy!o padoTy Ha MHOTOYMCIICHHBIX TWIO- 
mllayjkax KOcCMo—poMa. OrpoMHbIi BKIa, B STy paGoTy 
BHec A.V. Kucenes, crap B 1993 rony reHepasib- 
HbIM JMpekTopoM IKHITL um. M.B. XpyHwuesa. 

B 1995 rogy, mp co3qaHuM pakeTHO-KOCMMyecKOl 
cuicTeMbI «PoKOT», peqHa3HaveHHOM JIA BbIBOa B 
KOCMOC KaK OTeYeCTBEHHBIX, TaK UW 3apyOexKHBbIX KOC- 
MMyecKMX armapaToB, pyKopogcTBo IKHIIL 
um. M.B. XpyHuyesa noctapwi0 3DPKT ananorm4Hete 
3alauu — oOecieuMTb IKCIUIyaTallMio KOMIVIeKca Ha 
KocMogpome ITtecetik, MocTpous (WIM peKOHCTpyupo- 
BaB) BCe HEOOXOMMBIe COOpyxKeHHA, HM CO31aTb YCOBUA 
UIA HOPMasIbHOM padorsl 3apyOexKHbIX CIelMasIMcTOB. 

VU c stoi 3anadeti KomeKTuB 39PKT, Ha mpota- 
2KeHMM BCex 3TMX JeT BO3TIaBIaAemMBEIM U.C. Tonu- 
HBbIM, YCIIeIlHO CipaByaeTca. 


Space Hardware 
Operation Plant 


The need for setting up the Space Hardware 
Operation Plant (Russian acronym ZERKT) as a branch 
of the Khrunichev Center arose in late 1993-early 1994, 
when the entire service infrastructure of the Baikonur 
cosmodrome began to rapidly decay. Cosmodrome chief 
Alexei Shumilin and his personnel did a great job to restore 
and maintain the working capacity of the cosmodrome 
facilities — the largest and only international spaceport 
of the new Russia at the time — and to lead them out of 
the crisis. 

Established in February 1994 on the basis of some 
services of the Khrunichev Plant and the Salyut Design 
Bureau, ZERKT was initially assigned ordinary tasks of 
operation, warranty and designer supervision, as well 
as preparation and launch of spacecraft developed and 
made by the Khrunichev Center using the Khrunichev- 
designed Proton launch vehicles. 

Soon, however, its missions began building up at a 
fast rate. In order to carry out international space launch 
commitments, which yielded real money, the plant had to 
restore, or rather build anew, the Yubileiny airfield which 
had been used for landing the Buran spacecraft. The 
fundamentally new tough requirements for the assembly 
of foreign and joint Russian-foreign spacecraft, planned 
for launch by Proton LVs, necessitated the construction 
of technical facilities and clean chambers in existing 
buildings, which would meet international standards. 

Dramatic changes were made in the social 
infrastructure. The dwelling complex and hotels required 
self-contained thermal, water and backup power supply. 
The recreation center, the cafeteria and sports grounds 
were renovated. This work took much effort and money 
considering the climatic conditions in the Baikonur 
cosmodrome region and high requirements set by 
visiting foreign specialists. 

Over a short period of time, the Center staff carried 
out a great work at different sites of the cosmodrome. 
A huge contribution to these efforts was made by 
A.I. Kiselev who in 1993 was appointed Director General 
of the Khrunichev State Research and Production Space 
Center. 

In 1995, when the Khrunichev Center started 
developing the Rokot space-rocket system intended for 
lifting both Russian and foreign spacecraft into orbit, 
the Center management set a similar task to ZERKT — 
to provide for operation of the complex at the Plesetsk 
cosmodrome. To this end, it needed to build or 
reconstruct all the essential facilities and create good 
conditions for foreign specialists. 

ZERKT, headed throughout these years by 
1S. Dodin, is successfully performing this task. 


ZERIKT 


Nepsbli MOHTaKHO-NCnbITaTeNbHbIN KOpnyc Ha nnowayke 92 (MNK-92) cO6opku pakeTbI-HocuTens «MpoToH», 
o6cny>kuBaembiii 3aBOAOM No skcnnyaTauMnu pakeTHO-KOCcMuNYecKon TexHuku — dunuanom [KHNL um. M.B. XpyHnyuesa 
First assembly-and-test building at Site 92 (MIK-92) for assembling Proton launch vehicles serviced by 

the Space Hardware Operation Plant of the Khrunichev State Research and Production Space Center 
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NosBcegHeBHbIN PEMOHT B31ETHO-NOCaAOYHON Nonochbi aspo_Apoma Camonert komnanun «Mpotou» FKHML, um. M.B. XpyHuuesa goctasun 
«fOOunenHbIi», nPUHUMalOLWero Naccaxupckue NaiHepbi u TAKeNbIe Ha KOCMO,pom Baikouyp rocyfapctTBeHHyl0 KOMNCCHIO NO 3anycKky 
TPaHCnOpTHbie CaMosieTbI C KOCMUYeCCKMMM annapatTamMn, PakeTbI-HOCHTeNA «MportToH» 

9NeMeHTaMMU pakeT-HOCHTenen The Proton Airlines aircraft (Khrunichev State Research and Production Space 
Routine repair of the Yubileiny airfield runway, which receives passenger airlines Center) carried members of the State commission for launching the Proton LV 
and heavy transport aircraft carrying spacecraft and LV components to the Baikonur cosmodrome 


Pasrpy3ka TpaHcnopTHoro camoneta AH-124 komnauun «Bonra—fHenp», AocTaBuBwero Ha Baikonyp 
KOHTeNHeP C KOCMUYeCKUM annapatTomM Asis 3anycKa pakeTON-HOCHTeNeM «IpoToH» 

Unloading of the An-124 transport aircraft (Volga-Dnepr Airlines), which delivered the container with a spacecraft 
to be launched by the Proton LV to the Baikonur cosmodrome 
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Aupektop 39PKT U.C. Hogue (kpainnii cnpasBa) “4 MuHuCTp CBa3u OtTpemouTupoBaHHoe 3gaHve MUKa 92-50 uv opraHusoBaHuble B HeM paboune 


J1.).Peimau (kpanuui cnesa) Ha Bankonype B OTPEMOHTMPOBaHHbix Me€CTa NOSJIHOCTbIO YAOBNeTBOPAIOT TpeGoBaHNaM NO OGcNykKNBaHuIo 
nomeweuHuax MUKa 92-50 OTeYECTBEHHbIX VU 3apyGe>xKHbIX KOCMNYeCKMX annapaToB UM pakeT-HOcuTenen 
ZERKT Director I.S. Dodin (rightmost) and Minister of Communications The MIK 92-50 reconstructed building and new workplaces created there completely 
and Information Technologies L.D. Reiman (leftmost) visiting the MIK 92-50 meet the demands required to service Russian- and foreign-made spacecraft 

rebuilt facilities at Baikonur and launch vehicles 


Pemout u npuvBeseHne B COOTBeTCTBNe M@*KAYHAPOAHbIM CTaHAapTaM Cunamu SOPKT BHyTpeHHMx Nomewenui MUKa 92-50 TexHuyeckon nnowaaku 
o6cny>kuBaHnga pakeT-HOCuTenen u NoNesHbIxX Harpy30K, BbIBOAMMbIX pakeTON-HOcUTeNnem «MpoToH» 

Reconstruction of the internal space of the MIK 92-50 service platform of LVs and payloads (launched by the Proton LV) being carried out by ZERKT 

in accordance with international standards 
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C6opka pakeTbI-Hocutensa «MpotoH M» 6puragon cneynuanuctos 
39PKT B HOBOM, peKOHCTpynpoBaHHoM nomeweHun MUKa 92-50 
Ha KOCMOogpome Baiikouyp 

ZERKT specialists assembling the Proton M launch vehicle in renovated 
premises of the assembly-and-test building (MIK 92-50) 

of the Baikonur cosmodrome 
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Onepauun no sanpaBKe TONNMBOM pasroHHoro 6noka «Bpu3-M» nepea 
CTbIKOBKON C pakeTON-HOCUMTeNeM OCyLUeCcTBNAIOT CneWMannucTbI KB TXM 
Specialists from the Chemical Transport Engineering Design Bureau fueling 

the Briz-M upper stage prior to its mating with the launch vehicle 
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Nposepka cnyTHuka B «4nvcTOM nomMeweHun» MUKa 92-50 nepeg HakaTKon 
o6TekaTena VU CTbIKOBKON C pakeTOi-HOCNTenem «IMpoToH» 

Checking out a satellite in a tunnel clean chamber of MIK 92-50 

prior to fairing encapsulation and mating with the Proton LV 


FOPIOLWKUAH 
Jleonug Netposny 


Samectutenb Aupektopa 39PKT (1995 — no H/B) 


Leonid P. GORYUSHKIN 


Deputy Director of the Space Hardware Operation Plant 
(since 1995) 


HOBOCEJIOB 
Aptem Buktoposny 


SamectuTenb HayanbHiiKa Lexa 3uXa (1965-1994), 
3aMeCTUTeNb HayasibHuKa Wexa 515 39PKT 
(1994-1999) 


Artyom V. NOVOSELOV 


Workshop Deputy Superintendent 

of the Khrunichev Plant (1965-1994); 

Deputy Superintendent of Workshop 515 

of the Space Hardware Operation Plant (1994-1999) 


TpaHcnoptTuposka pakeTbI-HocuTens «MportToH M» c npucTbIKOBaHHbIM KOMMep4eCKMM CNyTHNKOM u3 MWKa kK cTapToBomy komnsnekcy 
The Proton M launch vehicle mated with a commercial satellite being transported from the assembly-and-test building to the launch pad 
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WUnctpyktax nepegs HauasioM NOAbeMa PakeTbI-HOCHTeNA B BEPTUKASIbHOe NONOKEHNE 
Briefing before the erection of a launch vehicle into a vertical position 


Nogbem paketTpi-HocuTensa «MpotoHa M» 
Ha CTapTOBbIi CTO C NOMOLUbIO 
TpaHCNOPTHO-NOAbeMHO!O ycTponcTBa 
Erection of the Proton M onto the launch table 
by a transporter-erector 
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Paketa-HocuTenb nepeBegeHa 

B BepTMKasIbHOe NONOKeEHNeE 

uv 3akpennedHa Ha CTapTOBOM cTone 
Launch vehicle bring raised into 

a vertical position and secured 

on the launch table 
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ZERIKT 


K pakeTe-HocuTento «MpotoH M» 

no“BefeHa depma oOcnyxkuBaHna. 

HaunuHalotca 3sakniounTesibHble onepaunn 

no npoBepKaM HU NOArOTOBKe K CTapTy 

Service tower moved in to the Proton M launch vehicle 
for concluding checkup and prelaunch operations 


Nepspie cCeKyHAbi noneta pakeTbi-HOCHTeNA «FpotToH» 
BcerfAa BbISbIBAaIOT BOCXMLLIEHHEe 
The first seconds of the Proton LV flight are always delightful 


JleTunkK-KOCMOHAaBT ABaxpbI TFepoi CoBetckoro Corosza A.A. JieoHos vu AUpeKTOop SOPKT 
Y.C. Hognn B MUKe 92-50 nocne ero pekonctpykunun 

Pilot-Cosmonaut, twice Hero of the Soviet Union A.A. Leonov and ZERKT Director |.S. Dodin 

in MIK 92-50 after its reconstruction 


BegomctTBeudHaa rocTuHnia «Punu», nocTpoeHHaa 
TKHNL um. M.B. XpyHnuesa Ha KocmMogpome Baiikouyp 
Hotel Fili built by the Khrunichev Center 

at the Baikonur cosmodrome 


B peakne munytb!i oTAbIxXa Ha pbiOanke — uv Takas yaya. 
Aupextop 39PKT U.C. Hoan (cnpasBa) vu HayanbHuk 
kKocMo,poma Bankonyp reHepasi-nenteHanut J1.T. BapaHos 
Infrequent leisure time on a fishing trip and what a score! 

ZERKT Director |.S. Dodin (right) and Baikonur cosmodrome 
Chief Lieutenant General L.T. Baranov 


HUW KC 


> HaydHo-ncc1eq0BaTe.IbCKHii 
HHCTHTYT KOCMH4eCKHX CHCTeM 


HayaHo-uccreqoBaTesIbCKMM MHCTUTYT KOCMM- 
yecKuMx cuctemM — dumnan TKHIIL um. M.B. Xpy- 
HWYeBa — CO31aH B OKTAOpe 1997 roma. 

JIupextop HUU KC, 3amectutemb reHepamb- 
Horo gupextopa PKHIII — noxtop texnuyeckux 
HayK, Wpodeccop, 3acuyKeHHbIM TesTeIb HaykKu 
Pocculickot @eepaluu, reHepa-Maiiop 3anmaca 
Meummkos Banepuit AnekcaHapoBiy4. 

TlepBpti 3aMecTHTeIb WupekTopa, TrlaBHblit 
KoHcTpyktop HUW KC — kananaat TexHiueckux 
HayK, CTapluui HaydHbIi COTpyAHNK, 3acyKeHHbI 
TesTesIb HayKU uM TexHuKH MockoscKolt oOsactTu 
Makapos Muxanun Usanosuy. 

B nactosiee Bpema B HAV KC pa6oortarot 17 
TOKTopos Wu 39 KaHa_MAaTOB HayK, 4 3aCJIyKeHHBIX 
HeaTesa HayKu Poccuiickon @Mexepaunn, 
14 mpocbeccopos. 


OcHosHbie HanpaBleHHA esTebHOCTH MHCTH- 
TYTAa: 

* TIpOBeweHve MOMCKOBbIX HaydHO-UcceqoOBa- 
TeJIbCKUX, OMIbITHO-KOHCTpyKTOPCKHX, IpOeKTHO- 
PacueTHBIX MW 9KCIePUMeHTAJIbHBIX padoT mo oTpa- 
OOTKe, MCIIbITaHHAM, 9KCIUIyaTallMu KOCMM4eCcKOU 
TeXHUKU, B TOM 4McIIe OObeKTOB TocropTexHaz30pa, 
9QHeproHa3z0pa, a Takxe B OOaCcTH CO32aHMA HOBO 
TeEXHUKU U MpOrpeccuBHbIx TeXHOJOrMi; 

* pa3pa0o0TKa CHCTeM MOHMTOPHHTa BaxkHe#- 
INIMX OOLEKTOB UM MIPMPOAHBIX pecypcos C UCTIOIb30- 
BaHWeM JaHHbIX TMCTaHIMOHHOTO 30HIMpoBaHuat 
3emMsIM MW KOCMM4eCKUX HaBUTallMOHHbIX CMCTeM; 

* co3qaHve MU BHEApeHve BLICOKOIdeKTUBHbIX 
TexHOJOruit HaBUrallMOHHO-GasIMCTUYeCcKOrO 
oOecreuveHua KOCMMYeCKMX alillapaToB HaydHoro U 
COIMaJIbHO-9KOHOMMYECKOTO Ha3sHayeHHg; 

* pa3pa0oTKa HOBBIX 9HeprocGeperalollux Tex- 
HOJOTUM VM asIbTepHATUBHBIX MCTOUHNKOB IHeprMun; 

* co3faHve sdcbeKTMBHbIX KOppeKTUpyIoliux 
IBUTaTeIbHBIX YCTAHOBOK MUKpO- M HaHOCITYTHUKOB; 

* CO3aHMe ONTHKO-3JIEKTPOHHBIX KaHaJiOB BBI- 
COKOrO pa3pellleHua B MMHMaTIOPHOM McTIoHe- 
HUM; 

* pa3pa60TKa HOBBIX MeTOOB OI[eHKM, KOHT- 
POA WU MporHo3supoBaHMaA HaslexXHOCTM TWepcrieKk- 
TMBHBIX CpeACTB BbIBeeHMA. 

B crpyxtypy HAW KC sxogsat tpn muoronpo- 
(PHIBHBIX HaydHO-HCCeTOBaTebCKHX KOMILIEKCa: 

* CHCTeMHBIX WccieqOBaHMM pa3sBuTHA M Ha- 
YUHO-TeXHHYeCKOTO COMpOBOxXTeHHA pa3padoTKU 
TeXHOJIOIMM MW KOCMMYeCKMX CHCTeM; 


* WCCNeqOBaHMM MepcieKTUB pa3BUTMA W3Me- 
PUTeIbHBIX KOMIMIeKCOB, HaBMrallMOHHO-GasIMc- 
TWYeCKOTO M MHPopMallMOHHO-TesIeMeTpiuyecKoro 
oGOectieyeHu KOCMMYeCKMX CpeCTB, Ha3eMHBbIx 
KOMIII€KCOB yiipaBysieHua KA; 

* CHCTeMHBIX UCCIeOBaHMM M HayYHO-MeTOAU- 
yecKoro O6ecneyeHHA MCMbITAHUM UM IKCIIIyaTalun 
paKeTHO-KOCMMyeCKOM TeXHMKH. 


Baxkuble nlopa3aeseHua WACTHTYTA: 

* [MpekKiMa COBMecTHOM HaydHo-TexHuyeckoli 
mporpammp! Poccnn u Besapycu, mpetycMaTpuBato- 
Ile pa3spaoorky M McrIOb30BaHUe MepCcieKTUBHBIX 
KOCMMYeCCKHX CpeCTB HM TexXHOOrMM B MHTepecax 
IKOHOMMYeCKOrO MW HaydHO-TexXHWYeCKOTO pa3Bi- 
Tua Coro3HOTo rocysapcTBa; 

* creny WentTpa ynpapneHua moseTaMu Malibix 
KOCMM4YeCKHX allmapaToB, oOecreuMBalolmMu KpyT- 
JIOCYTOUHOe ABTOMATH3MPOBaHHOe yiipaBIeHve M10- 
metoM MKA pa3pa6otku TKHITL um. M.B. Xpy- 
HwyeBa Ha 9Tallax JICETHBIX UCIbITaHMM UM WITAaTHOM 
OKcTUIyaTallMn; 

¢ LleHTp mMpomMpmmleHHon Ge3sonacHocTn, ocy- 
IN€CTBIAIOMIMM MpoBeeHve IKCIepTU3bI MPOMBIILI- 
JIGHHOM Ges0MacHOCTH TeXHWYeCKUX yCTpOicTB Ha 
OMaCHBIX IpOM3BOACTBEHHBIX OObEKTAX; 

* 6a30Baa Kadbenqpa MUPSA «Kocmuyeckne 
CpeJCTBa CBA3M M yipaBieHua» mph HUM KC, na 
KOTOpOM O6y4aloTCA CTYNeHTHI cbakyIbTeTa pawno- 
TeXHMYeCKMX CUCTeM; 

* acliMpaHtypa, oOecreunpalollad dbyHwamMeH- 
TaJIbHYIO TEOPeTHYECKYIO MOATOTOBKY acIIMpaHToB Ul 
TIpoBeyqeHve TMccepTalMOHHbIX UccyeqoBaHuii 110 
HOBBIM MIPOMBIIIWJICHHbIM, MH(OpMallMOHHBIM UM pe- 
cypcocOeperarollluM TexHOJIOTMaM; 

* clelMaM3upoBaHHbIi [MccepTallMoHHblit 
copeT TKHIIL um. M.B. XpyHuuesa no 3ammte 
ucceptalMl Ha cOMCcKaHMe ydeHO cTeleHH 10- 
KTopa MH KaHWaTa TeXHW4YeCKNX HayK M10 mpobsie- 
MaM paKeTHO-KOCMM4eCKOM TeXHUKH; 

* WHoOpMallMOHHO-H37aTeIbCKad rpyrima, ocy- 
IN€CTBIAIOMIad aHAaIM3 UM CHCTeMaTH3all[Mio HaydHo- 
TeXHWYeCKOM UM IKOHOMMYeCKOM MHopMalluu B MH- 
Tepecax oOecrieyeHHA Tospa3sqeseHuii MHCTUTYTA; 

* HaydHO-TexHMyeckad OuOmMOTeKAa, OCyIIecT- 
BIAIOMIad MHPOpMallMoHHoe OGecrieyeHMe Hay4- 
HBIX UccIeqOBaHuni. 

Cpeau HavOonee 3HauuMEIx patotr HUM KC — 
yuacTve B Co3qaHuM dbexepasbHOl CUCTeMBI orlepa- 
THBHOTO KOHTPOIIA 3a IIpMposHbIMM pecypcaMu u 


Research Institute 
of Space Systems 


The Research Institute of Space Systems (NII KS) 
was set up in October 1997 as a branch of the Khrunichev 
State Research and Production Space Center. 

The Institute’s director is Professor Valery Menshikov 
Doctor of Science (Technology), Honored Worker of 
Science of the Russian Federation, Major General (Ret). 
He is also Deputy Director General of the Khrunichev 
Center. 

His deputy and the Institute’s Chief Designer is 
Mikhail Makarov, Candidate of Science (Technology), 
senior researcher and Honored Worker of Science and 
Technology of the Moscow Region. 

Currently, the Institute has on its staff 17 Doctors of 
Science, 39 Candidates of Science, 4 Honored Workers of 
Science of the Russian Federation and 14 professors. 


The key trends of the Institute’s research activities are: 

* pilot study, R&D, design and experimental work to 
develop, test and operate space systems, including facilities 
of the State Mining Inspection and the State Power 
Inspection, as well as to develop cutting-edge equipment 
and technologies; 

* developing systems for monitoring high-priority 
facilities and natural resources through the use of remote 
Earth probing equipment and space navigation systems; 

* developing and introducing effective technologies 
of navigation and ballistic support of satellites used for 
scientific and socio-economic purposes; 

* developing new energy-saving technologies and 
alternative sources of power; 

* designing effective vernier engines for micro and 
nanosatellites; 

* developing miniature high-resolution optical- 
electronic channels; 

* developing new techniques for evaluating, verifying 
and forecasting the reliability of advanced launch 
vehicles. 


The Institute comprises three multifield research 
complexes engaging in the following activity: 

* systemic research and scientific-technical support 
for the development of technologies and space systems; 

* research into prospects for developing measuring 
complexes, and navigation-ballistic and information- 
telemetric support of space systems and ground-based 
satellite control complexes; 

* systemic studies and scientific support of spacecraft 
testing and operation. 


Other important divisions of the Institute are: 

* the Directorate of the joint Russian-Belarusian 
scientific and technical program for developing and 
operating promising space systems and technologies for 


economic, scientific and technological development of 
the Russia-Belarus Union; 

* the Stand of the Small Spacecraft Mission Control 
Center designed to support day-and-night automatic 
control of flights of Khrunichev-designed small spacecraft 
at all phases of flight tests and normal operation; 

* the Industrial Safety Center, which expertizes on 
industrial safety of technical devices used at hazardous 
production facilities; 

* the Space Communications and Control Systems 
Sub-Faculty of the Moscow State Institute of Radio 
Engineering, Electronics and Automatics (MIREA), 
which trains students of the Radio Engineering 
Department; 

* post-graduate courses, which give fundamental 
theoretical knowledge to post-graduates and help them 
with thesis studies on novel industrial, information and 
energy-saving technologies; 

* a special thesis council of the Khrunichev Center, 
where applicants defend their theses and dissertations on 
space and rocket topics; 

* the Information and Publishing Group analyzing 
and classifying scientific, technical and economic 
information for the Institute’s divisions; 

* the Scientific and Technical Library providing 
information support for scientific research. 

The most significant areas of the Institute’s activity 
include participation in developing a federal system of on- 
line monitoring of natural resources and critical economic 
objects. It monitors dozens of stationary and mobile 
ground objects and more than a thousand naval and 
riverine ships. The information obtained by the Institute is 
fed to situation centers of the Russian Federal Space 
Agency, the Ministry for Emergencies, the Ministry of 
Transport, the Ministry of Healthand Social Development, 
and the Federal Fishery Agency. The Institute’s 
developments will become an integral part of a unified 
state system of emergency prevention and response. 


Saganve HayyHo-uccnegoBatenbcKoro 
WHCTUTyTa KocMMYecknx Cuctem (HUM KC) — 
@unuana FKHML um. M.B. XpyHuyesa 

Br. KO6uneiHbii Mockosckon oGnactun 
Building of the Research Institute 

of Space Systems (NII KS), 

a branch of the Khrunichev State Research and 
Production Space Center, in the town 

of Yubileiny, Moscow Region 


9KOHOMMYeCKM BaKHBIMM OObeKTaMM. CrcTema 
oOectileuuBaeT MOHMTOPVHT MHOFMXx JeCATKOB CTallH- 
OHAaPHBIX WU MOABYDKHBIX Ha3CMHBIX OOBEKTOB, Gosee 
TbICAYH MOPCKHX UM peyHBIx cyfos. MHdopmaina u3 
HUM noctynaert B cuTyallvoHHble WeHTpbl PocKoc- 
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moca, MUC, Muntpanca, MuH3apaBcoupa3BuTHa 1 
MejepambHoro areHTcTBa 110 pbIGomoBcTBy. Pa3pa- 
OOTKM MHCTUTYTAa CTAHYyT COCTaBHOM YacTbIO eMMHOK 
rocyapcTBeHHOM CMCTeMBI ipesyipexkTeHHA HW JIMK- 
BULA UpesBbI4aMHbIx CUTyalMu. 


at Te 2 ce: 


Moknag aAupextopa HNW KC goxtopa TexHnyeckux 
Hayk B.A. MeHuimkoBa pykoBoqutento PesepanbHoro 
kocmnyeckoro areutctBa A.H. Mepmunosy o paGotax 
WHCTUTyTa 

NII KS Director V.A. Menshikov, Dr. Sc. (Technology), 
briefing Federal Space Agency Head A.N. Perminov 

about studies conducted by the Institute 


MEHLUMKOB 
Banepnii AnekcaHaApoBny 


Aupextop HU KC 


Valery A. MENSHIKOV 


Director of the Research Institute 
of Space Systems 


Pykosogutenb MenepanbHoro kocmuyeckoro areHTctTBa A.H. MepmuHoB 
3HAKOMNTCA C OCHOBHbIMN HanpaBneHuamu pabotTp! HNN KC 

Head of the Federal Space Agency A.N. Perminov 

getting acquainted with the research guidelines of NII KS 


MouTax aHTeHHb! MOGMIbHOrO UHOpMalMOHHOrO Komnsekca paspaboTkn 
HMM KC na Kpbily aBTodyproua «Co6onb» 

Antenna of a mobile information complex designed by NII KS 

being mounted on the top of a Sobol minivan 
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Samectutenb maBHoro KOHCTpyKkTopa HUM KC A.H. Kopones paccka3biBaeT 
O paGoTe no co3qaHuio HaBuralMoOHHOro KomnNekca 3amMecTuTento 
PykoBogntens ®enepanbHoro kocmuyeckoro areHtcTBa H.A. Monceesy 

Nil KS Deputy Chief Designer A.N. Korolev briefing Deputy Head of the Federal 
Space Agency N.A. Moiseyev about the development of a navigation system 


MemouctTpaunsa CucTeMbI HaABMral\MOHHOrO MOHMTOPHTa, CO3AaHHON 
B HUM KC, Ha Hay4Ho-TexHu4ueckOn BbICTaBKe B MockosBckoii OOnacTu 
Demonstration of a navigation monitoring system designed by NII KS 

at a scientific and technical exhibition in the Moscow Region 


{bth KOMMNEKC “MH@®OPMAL" /OHHOrC 
BECHEYEHHMS I *CRMTE! 
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PyxosoygctsBo HUN KC paccka3piBaeT Cekpetapio Colo3Horo rocyfapctTBa 
Poccusa — Benapycb 1.N. Bopoguuy o paGote HUN KC 

Chief executives of NII KS briefing Secretary of the Russia-Belarus Union 

P.P. Borodin on the Institute’s work 


Arch of Paroe 


Cekpetapb Coro3Horo rocygapctTBa Poccua — Benapycb 

N.N. Bopoguu 3Hakomnutca c HasHayeHueM MU BO3MOXKHOCTAMN 
MOOuNbHOFO MHMOPMawMOHHOrO komnNekca, co3gaHHoro B HNN KC 
Secretary of the Russia-Belarus Union P-P. Borodin 

getting acquainted with the functions and capabilities 

of the mobile information complex designed by NII KS 


Bpyyeunve aupextopy HUW KC B.A. Menuwmkosy Bbiclwien 
Harpagpbi 30-ro MexAyHapOAHOroO Cbe3ya NO kavecTBy 
BO ®pankdypte (MPF) 

NII KS Director V.A. Menshikov receiving the top award 

of the 30" International Quality Congress 

in Frankfurt-on-Maine 


Npuemonepewatouwsan aHTeHHa 
UHPOPMAaLMOHHO?LO WeHTpa Ha Kpbile HAM KC 
Transmit/receive antenna 

of the Information Center on the roof of NII KS 


NILIKS 


KB «APMATYPA» 


> Kb «Apmatypa» 


Tleppoe B cTpaHe MpoeKTHO-KOHCTpyKTopcKoe 
Oropo (IIKB) 6pu10 o6pa30BaHo B 1921 rony Br. Kos- 
pose. EmMy ObLI0 Topyy¥eHo co3qaHve HOBBIX OOpa3- 
I[OB CTpeKOBOrO Opyxua. BosrmaBun IIKB ussect- 
HbIM pyCcCKMM Opy2xKeMHUK, DOKTOp TeXHM4eCKUX 
Hayk B.I. Mezopos. 

Ho HanOobIMx pe3yIbTaTOB B CBOel TesTesIb- 
Hoctu IIKB qo6unocs nog pykoporzcTBom B.A. Jle- 
ITApeBa — JOKTOpa TexHWyeCKUX HayK, Tepoa Comn- 
amlucTuueckoro Tpyna. UMeHHo B 9TOT Mepvogl 3,eCcb 
ObIIM CO31aHbI MHOTOUMCeHHbIe OOpa3iibl CTpes- 
KOBO-ITyIMeYHOTO BOOpyXKeHMA, BO MHOTOM oripese- 
JIABIIMe OOeByIO MOIIb CoBeTCKOM apMuM. 

B konue 50-x rofoB mpommoro ctonetua KB 
ObLIO NepelipousMpoBaHo Ha pa3paooTky MHeBMO- 
aBTOMaTHYeCKMX CMCTeM VM arperaTOB paKeTHO-KOC- 
MMYeCKMX KOMIMICKCOB, UM Wpexye Bcero u3qemuit 
QJIEKTPOMHEBMOABTOMATHKH JIA OCHAILeHHA TEXHO- 
JIorM4ecKoro O6oOpyAOBaHUA CTapTOBbIX M TeXHMyeC- 
KMX KOMIUI€KCOB IepBbIX OTEUCCTBEHHBIX paKeT. 

B 60-e rogbl MpeampusatTue mpuctynaet K cosfa- 
HWIO CMCTeM ra30cHaOxKeHMA CTapTOBbIX HU TeXHH- 
YeCKMX KOMIMI€KCOB, a TakKxKe arperaTOB CTbIKOBKM 
M OTBOZa KOMMYHUKallMu AyId pakeT-HocuTesen 
pa3MmuHoro Ha3sHaveHua. Jta KB «ApmMatypa» 9TH 
HalipaBJIeHHA BCKOpe CTasIM IpMOpuTeTHBIMH. 

KB «Apmatypa» mo 3aqaHuamM KB «CamtoT»> 
OblIM pa3paOoTaHbI KOMIVJICKT MCIbITaTeIbHBIX 
TIHEBMOMYILTOB JIA MpOBepKU TepMeTMYHOCTU VU 
(yYHKUMOHUpoBaHuA arperaTOB MHeBMOTMApOcuc- 
TeM WM 9HepreTuyecKOM ycTaHOBKW paKeTbI-HOCH- 
Tens «<IIpoToH», MepeqByDKHOM O0K 3ampaBKU Ta- 
3aMH Jl pasTOHHOrO Mogysia «Bbpu3-M>» nu ap. 

BaxkHbIM coObITHeM B HcTopuu KB «Apmatypa» 
cTajIo ero BxoxqeHue B 1999 rony B KayecTBe dbyiu- 
ayia B coctaB TKHIIL um. M.B. XpyHvuyesa. Sto 1103- 
BOJMIO MOWVYIUTh TOMOMHMTeIbHbIM OObEM 3aKa30B 
Ha pa3paOoTky M W3roTOBIeHve Kak OOopyqoBaHuA 
JIA BHOBb CO32aBaeMBIX CTAPTOBbIX KOMIMICKCOB, Tak 
Vi M3eMi TMApOMHeBMOAaBTOMAaTUKM pakeT-HOCHTe- 
Je, a TaKxKe CpeCTB JIA MX MCIIbITAHMH. 

TocynapcTBeHHbIi KOCMMYecKHi HaydHO-IIpo- 
V3BOACTBeHHBIM WeHTp uM. M.B. XpyHuyesa — ro- 
JIOBHOe TIpeAMIpuATHe MO CO3qaHHIO yYHUKasIbHOTO 
PaKeTHO-KOCMM4YeCKOTO KOMIIIeKCa HOBOTO IIOKO- 
jIeHua «AHTapa». CiloxHOCTb 3afauu 3aKIOUaeTCA 
B TOM, 4TO pa3pabaTbIBaeTCA YHUBepCasIbHbI CTap- 
TOBbIM KOMIIeKC: ero TeXHOOTM4ecKoe OGOpy0- 
BaHWe TOMKHO OOecMeyMBaTb BbIMONHeEHVe Tmped- 
CTapTOBbIX OMepallMli co BCeMH MOZMduKalMAMU 
PH «Anrapa» — oT camoi slerKoit 40 PH Ts>xenoro 
Kylacca «AHTapa-5>». 


Kpome pa3pa0oTKM MW W3rOTOBIeHMA CHCTeM 
Ta30cHaOxeHHA TO 9TOM Teme, KB «Apmatypa» 
co3faeT U32eMaA MHEBMOABTOMATHKH IIa OCHa- 
INe€HMA MHEBMOFMAPOCUCTeM CaMMXx paKeT-HOCH- 
Tele, B YAaCTHOCTM, MajlorabapuTHbIe KpHoreH- 
Hble 9IeKTPOMHEBMOKalaHbl, IPMMeHAeMBEIe BO 
BcexX MoAM@uKawuax PH «AnHrapa»; “3roTaBIM- 
BaeT arperaTbl MHEBMOrMApOcucTeM MU GOpTOBBIX 
pa3beMHBIx coequHeHui PKK «Anrapa», pa3pa- 
OaTHIBAeT HM MOCTaBIAeT UCIIbITATeMbHOe OFOpy- 
mopaHve gma Lentpa ucnbitranui TKHIIIT 
um. M.B. XpyHuuesa. 

Jia KocmMuueckoro anmapata «Monutop» 6BrIO 
co3qaHo ObopyioBaHNe M10 3alIpaBKe KCCHOHOM, TO, 
yUUTHIBad CllelwMdbudeckKMe CBOMCTBAa KCeHOHA, MoTpe- 
OoBalO psa OPUIMHaIbHBIX TEXHMYeCKHMX pellleHHii. 

KB «Apmatypa» — Bellylllee Mpexmpuatue B pa- 
K€THO-KOCMMYeCKOM OTpacsM MO CO3LaHUIo CHIIO- 
BOM MHEBMOaBTOMATHKH AJIt OCHAalleHuA CTapTo- 
BbIX HW TEXHMYCCKUX KOMITJIeCKCOB; MpeaMpuATHem 
pa3paOoTaHbI MeXxaHW3MbI CTbIKOBKM MW OTBOa 
KOMMYHUKalluii pa3iMyHoro Ha3sHayeHus. B mep- 
ByIO OYepelb ITO MCXAHV3MBI, OCYINeCTBIAIOIMIME 
CBA3b PpaKeTbI-HOCUTeIA C CHCTeMaMM CTapTOBOTO 
Komiiekca. OcHOBHas 3afaua TaKMX arperaTOB — 
oOecleunTb Mpolecc CThIKOBKM COOTBETCTBYIOINIMX 
KOMMYHUKauuit c Ooptom PH, repMeTwyHOcTb 
CTbIKa, PaCCTBIKOBKy UM OTBO, KOMMYHM Kalli B 3a- 
TaHHoe wWomoxeHue. YkKa3aHHble OlepallMu BBI- 
MIOMHAIOTCH TO KOMAHaM CMCTeMBI yiipaBleHua 
CTapTOBOTO KOMIIIeKca. 

Tleppaa mogo6Haa pa3spaboTKa — yHUKasIbHbili 
KOMIUI€KT MeXaHU3MOB CTBIKOBKHM MM OTBOa KOMMy- 
HuKalMii pakeTbI-Hocutema <«<IIpoToH» B cocTaBe 
M€XaHV3MOB CTBIKOBKM 3JIEKTpMYeCKUX MU Ta30BbIx 
pa3beMOB UM MATH MexaHW3MOB CTLIKOBKM MM OTBOTa 
HarmlOsIHUTeJIbHEIX COC IMHEHMM. 

CTBIKOBOUHDIM y3eJI pactiosIOxKeH B IeHTpe HDK- 
Hero TOplla pakeTbI, U OTCTbIKOBKAa OCYIINeCTBIIAeTCA 
Ha HavasIbHOM yyacTKe ee 7By>KeHua. Ilo oKoHYAa- 
HUM OMepallMM OTCTEIKOBKM BCe OOK pa3beMOB 
3aKPbIBaIOTCA CTaJIbBHbIMM KpbIIIKaMM, OOpa3ya pac- 
ceKaTeJIb ra30BbIX CTpyii OT ABUTaTeseli pakeThI. 3a 
BpeMa He Oostee | c HeTanM Maccoii Oolee 7 T oTOpa- 
CbIBaIOTCA Ha paccToaHWe He MeHee 2 M. Bprmtyck 
THX MeXaHW3MOB OcBOeH JIeHMHIpaycKUM MeTasI- 
JIM4eCKMM 3aBOJIOM. 

C 1988 roga KB «Apmatypa» Bo3riaBsaeT re- 
HepasIbHbI AMpeKTOop U reHepasIbHbIM KOHCTpyK- 
top 1O.JI. Ap3yMaHoB — OKTop TexHwyecKUx 
HaykK, mpodeccop, maypeat TocynapcrBeHHont 
mpemuu CCCP u mpemun IIpasutensctaa PO B 


Armatura Design Bureau 


The first design bureau in Soviet Russia was 
established in the town of Kovrov in 1921. The bureau, 
headed by a well-known Russian small arms designer, 
V.G. Fedorov, Dr. Sc. (Technology), was tasked to 
develop new models of small arms. 

The bureau achieved its best results when it was 
headed by V.A. Degtyarev, Dr. Sc. (Technology) and 
Hero of Socialist Labor. During his tenure, the bureau 
developed many types of small arms and gunnery, 
significantly contributing to the combat power of the 
Soviet Army. 

In the late 1950s, the design bureau was converted 
to the development of pneumatic control systems and 
units for space launch complexes, in particular electro- 
pneumatic controllers for technological equipment of 
launch and technical complexes of the first Russian 
rockets. 

Inthe 1960s, the enterprise launched the development 
of gas supply systems of launch and technical complexes, 
as well as units for connecting and disconnecting 
communications for various types of launch vehicles. 
Soon these became the key lines for Armatura. 

Fulfilling an order from the Salyut Design Bureau, 
Armatura developed a set of test air control panels used 
for testing air-tightness and performance of units of 
pneumatic/hydraulic systems and an electric power 
system of the Proton LV, a mobile gas refill unit for the 
Briz-M upper stage, and other equipment. 

Another important event in the history of Armatura 
was its joining the Khrunichev State Research and 
Production Space Center as its branch in 1999. The 
move helped the enterprise receive more orders for the 
development and manufacture of equipment for newly 
designed launch complexes, hydraulic and pneumatic 
controls for launch vehicles, and tools for their testing. 

The Khrunichey Center is a parent enterprise 
developing the Angara new-generation unique space 
launch complex. The task is complicated since the 
launch complex must be capable of ensuring prelaunch 
operations for all modifications of the Angara LV, 
ranging from the lightest one to the Angara-5 heavy- 
class vehicle. 

In addition to the gas supply systems, Armatura 
develops pneumatic control mechanisms of launch 
vehicles proper, in particular small-size cryogenic 
electro-pneumatic valves for all modifications of the 
Angara LV, and units for hydraulic and pneumatic 
systems and connectors for the Angara complex. 
Besides, it develops and supplies testing equipment for 
the test center of the Khrunichev enterprise. 

Armatura has made xenon-filling equipment for the 
Monitor spacecraft, which required unique technical 
solutions considering the specific properties of the gas. 

Armatura is a leading enterprise of the space rocket 
industry in developing pneumatic power-assisted 


controls to fit launch and technical complexes. Another 


: > rarer oOjacTH HayKM WM TeXHUKH, MevCTBUTeIbHbIM CerogHa Kb «Apmatypa» — dusman TKHITL un. 
important line of the activities is the development of . E = 
: : : : yeH Poccuitckow akazeMuw KOCMOHaBTHKU M.B. XpyHvyeBa — BHOCHT CyLIeCTBeHHbIM Bay B pa3- 
mechanisms for connecting and _ disconnecting a eH 
um. K.9. Wnomkoscxoro. BMTHe OTeEYeCTBeEHHOM pakeTHO-KOCMMYeCKOM TEXHUKU. 


communications. This refers, above all, to mechanisms 
ensuring connection between a launch vehicle and 
launch complex systems, joint tightness, disconnection 
and withdrawal of communication lines to a prearranged 
position. The mechanisms carry out the above operations 
on command from the launch complex control system. 

The first such development was a unique set of 
mechanisms for connecting and _ disconnecting 
communications of the Proton LV, including a 
mechanism for connecting electric and gas plugs and 
five mechanisms for connecting and withdrawing filling 
couplings. 

The interface attachment is located in the center of 
the lower end of a rocket, and disconnection takes place 
at the initial stage of its liftoff. Upon disconnection, all 
the receptacle assemblies are closed with steel covers, 
thereby forming a spreader of a gas jet going down from 
the rocket engines. Within one second, equipment parts 
weighing a total of more than 7 t are jettisoned at least 
two meters away. The mechanisms of this type are 
produced by the Leningrad Metal Plant. 

Since 1988, the Armatura Design Bureau has been 
headed by Director General and General Designer 
Yu.L. Arzumanoy, Dr. Sc. (Technology), Professor, 
holder of the State Prize of the USSR and the Prize of 
the Russian Federation Government for Achievements 
in Science and Technology, Full Member of the 
Tsiolkovsky Cosmonautics Academy. 

At present, the Armatura Design Bureau, a branch 
of the Khrunichev State Research and Production 
Space Center, makes a significant contribution to the 
development of Russian space systems and rockets. 


APSYMAHOB 
fOpnii Jleonugosny 


TeHepasibHbI QNpekTop uv reHepasIbHbIn 
KOHCTpykTop KB «Apmatypa» 


Yuri L. ARZUMANOV 


Director General and General Designer 
of the Armatura Design Bureau 


Jla6opatopHbiii kopnyc npegnpustua 
Laboratory building of the enterprise 


LlenTpanbHaa U3sMepuTenbHaa NaSopatopna 
KOHCTpykTopckoro 610po 
Central measuring laboratory of the design bureau 


YuactTok HaHeceHnua 
SNEKTPOMOTONPOBOAHMKOBbIX NOKPbITUN 
Station for applying electro-photoconductive coating 


ArperaT aBTOMaTNYeCKON CTbIKOBKU KPYOreHHbIxX KOMMYHUKayin UcnbitatenbHbiii Komnnekc KB «Apmatypa» 
Unit for automatic connection of cryogenic communications Test bed of the Armatura Design Bureau 


KoopauHaTHo-pactouHad o6pabotka ZeTanen 
C6opka 6opToBbix pasbeMHbIxX CUCTeEM pakeTHO-KOCMNYeCcKoro 6OOpTOBbIX pasbeMHbIX CUCTeEM pakeTHO-KOCMNYeCKOro komnsekca «AHrapa» 
komnnekca «AHrapa» Jig boring of components of onboard disconnecting systems 
Assembly of the Angara onboard disconnecting systems of the Angara space launch complex 


Mexano- 
oGpaGarTbiBaiowwnii wex 
OnbITHOrO 3aBoya 

KB «Apmatypa» 
Machining workshop 

of the experimental plant 
of the Armatura 

Design Bureau 


y3en arperaToB 
aBTomatTuueckon 
CTbIKOBKMN 
KOMMyHvkKaynini 
PakeTHO-kocmuyeckoro 
komnnekca «AHrapa» 
Modular unit 

of communications 
automatic docking 

of the Angara 

space launch complex 


WxncTpymMeHTasibHbiii yuacToK ONMbITHOrO 3aBosa 
Tool house of the experimental plant 


C6opka nHeBMoKnanaHoB pakeTHO-KOCMNYecKoro Komnnekca «AHrapa» 
Air valves assembly of the Angara space launch complex 


«XPYHUYEB TEAEKOM» 


> «<Xpynnyes Telekom» 


«XpyHuyes Telekom» — rosIoBHoe Mospa3zese- 
Hue TKHIIL um. M.B. XpyHuuesa no TexHvyeckont 
pearm3aiuu mporpamMMm AgmMuHuctpauuu ITpe3u- 
TeHTa B OOacTu TesIeEKOMMYHUKallMH. 

Co3maH B 1995 rony. K HacTostllemy BpeMeHu 
CTalI BELYIMM OlepaTOpoM CBA3M Ha KOCMOpoMax 
Baitkonyp u IInecetk, mpeqoctaBiaad MOJHBIM KOM- 
TWIeKC TeJIEKOMMYHMKallMOHHBIX yCJIyI, HeOOxXoaH- 
MBIX Ha BCeX 9Tallax MOJTOTOBKM VW 3allycKa KOCMH- 
YeCKMX alilapaTos. 

OcHOBHBEIMM HalipaBIeHMAMU eaTesbHOCTU B 
HacTOsINee BPCMA SABIIAIOTCH: 

* co3qaHve, SKCIIyaTalMa U TabHelilee pa3- 
BUTMWe ceTH IpOM3BOCTBeEHHO-TexHOMOrMyecKoM 
cBa3u «TesIeKOMCBA3b» Ha KOCMOZpoMax baitkonyp, 
TImecenk u Ha Tepputopuu TKHIIL u ero dbunnanon 
B Mocxse 4 MockoscKoii oOacTu; 

* coslaHve u skcrimyatauua Llentpa o6paborKu 
Vf oTOOpaxkeHuaA NoweTHOU MHdopmaiun (LIOOTIN); 

* co3q/aHMe CMCTeM CITYTHMKOBONM CBa3H MM Bellla- 
HUA Ha OCHOBE MaJIbIX KOCMM4eECKUX alimapaTos THA 
«J[uasior». 

OcoGeHHy!I0 aKTyaIbHOCTbh 3afaya coslaHua 
COBpeMeHHOM TMOKOM uM HawexKHOM ceTu OOMeHa 
MHopMallveu mpuoOpenta B CBA3H C BbIXOOM 
TKHIL uo. M.B. XpyHugesa Ha MexxyHaposqHElit 
PEIHOK KOMMep¥ecKMX 3allycKoB. 7KecTKMe CpoKu 
BbIMOJHeCHUA KOHTpaKTOB M CJIOKHOCTb MpOeKTOB 
TIpeabABIAIM OcobbIe Tpe6doBaHua K OMMepaTUB- 
HOcTH OOMeHa IIpOM3BOACTBeEHHO-TexHOsIOrMyec- 
Kou uHdopMmaiMen, HawexXHOCTU u THOKOCTM Tex- 
HOJIOrMYeCKUX MHPOpMallMOHHEIX cerTei. 

Cusamu crielMamuctos «XpyHuues TeneKom» 
Ha TeppuTopusax KocmMogzpomos Bbaiixonyp u [lse- 
celIK, MOCKOBCKol Tepputopun LlentTpa u ero cbu- 
Jmastop B Mockosckolt oOmacTu, B pale CTpyKTyp 
@MejepanbHOTO KOCMMYeCKOrO areHTcTBa u Koc- 
MMyecKMX BOlcK Poccuu B KpaTyaiilmMe cpoKu 
Oba CO31aHa VM MpoOoMKaeT pa3sBuBaTbca UNCppo- 
Basi KoOpilopaTMBHad CeTb IpOU3BOCTBeHHO- 
TeXHOJIOMMYeCKONM CBA3U «TeIeKOMCBA3b», peliia- 
1ollad B peasIbHOM BpeMeHNU 3aqauu OOecreyeHuA 
CBA3bIO KaK CO3aHMe paKeTHO-KOCMMYeECKON Tex- 
HUKU, Tak VM BbIMOJHeHWe MyCKOBbIX IporpaMM 
Lentpa. CpeactBa cilyTHUKOBOM, TpPaHKMHTOBON, 
COTOBOM CBA3M, CUCTeMa pasMopeseuHbIx M ONTH- 
yeCKMX JIMHUM, CeTb IUMdpoBEIx TesedoHHBIX 
CTaHIMi, yBA3AaHHbIe B paMKaX eMHOTO HOMep- 
HOTO Moa, CucTeMa BUAeOHaOMIOTeHuA UM Mepe- 
ain BUAeEOMHopMallun OGecMeynBaloT KadecTBO 
yCIIyI, COOTBeTCTBYIOMIee CaMbIM COBpeMeHHbIM 
TpeOoBaHHAM 3aKa34UKOB. 


BaxHeiitaa 3aqaua Llentpa o6pa6oTKu u OTOO- 
paxkeHusa TomeTHOW UHdopmainu (LLOOIIM), co- 
3laHHOTO Crel[MayIMcTaMu «XpyHuyesB TeseKom», — 
HavOosee MOUHO aKKYMYyJIMpOBaTb UM OTOOpaxaTb 
TejleMeTpHyeckylo HM MHyIo MHdopMallMlo oO xoze 
TIyCKOB pakeT-HOcHTesen. 

Bo BpeMs 3aIlyCKOB paKeT-HOCHTeseH Mpon3- 
BogctBa TKHIILW um. M.B. XpyHuyesna WOOTM 
OCyIIeCTBIAeT IpWeM, JOKYMeHTMpoBaHNe MU iper- 
CTaBJIeCHMe B HariaqHOM Bue pykKoBorcTBy Llentpa, 
ero Mospa3yqeseHuAM MW IpyruM 3anHTepecoBaHHbIM 
TMloTpeOuTesAM MHopMallMu O xose BbIBeEAeHMA T10- 
JIe3HOl Harpy3ku Ha leeBylo opOuty. 

B Lentp B peambHom BpeMeHH Toctymaet Tesie- 
MeTpiyecKas U OammMcTuyecKkad MHdopmaina. Ee 
MCTOYUHMKOM ABJIAeTCA Ha3CMHbIM M3MepNTeIbHBIM 
Komisiekc, LleHTp KOHTpoa KOocMMYecKOrO TIpo- 
CTpaHcTBa M [pyrve cpeacTBa HaOmIOqeHuA 3a KOC- 
MMYeCKMUMU OObEKTAaMH. 

AtilapaTHo-lmporpaMMHbpiii Kommtekc LLOOTIM 
TIO3BOIAeT He TOKO peasIM30BaTb MOHOe WU Ha- 
TIAHOe OTOOpaxeHVe OCHOBHBIX 93TAaMOB UM Mapa- 
METPOB IIpOxOXTeCHUA 3allyCKOB KOCMMYeCKHX all- 
TlapaTOB BO BpeMeHH, OJIM3KOM K pealIbHOMy, Ha 
Tepputopuu FKHIIL, Ho u ocymlecTBiaTb mMepe- 
ayy oOpaboTaHHon MoseTHOM MHopMallun B cxKa- 
TOM Bue yRaleHHOMy 3aKa34unky, Te OHa TakxxKe 
MOXeT ObITb pa3BepHyTa Ha cpeicTBax OTOOpaxe- 
HUA. 

BaxHoe M TMepcreKTMBHOe B OOMeHallMoHalb- 
HOM MaciliTa6e HallpaByleHve esTeIbHOCTU — co- 
3aHMe CHMCTeMbI CBA3M BOeCHHOM TeJIeMeMIMHBbI 
MeMIIMHCKOU ciyxKOnt BoopyxeHHEIx cur PO. 
Cuctema lipeqHa3Hayena Jia oOOecrleyeHua OOMeHa 
MeJMIIMHCKOU WHDopMaliMeli MexAy UcceqoOBa- 
TeJIbCKUMVM IWeHTpaMu, TOCMMTaIsMu MW opraHamMu 
ylpaBsleHuaA MeAMIUMHCKON ciryxKObI BC PO. B Ha- 
cTosilee BpeMaA CMcTeMa OObeqMHAeCT OCHOBHBbIe 
OObeKTHI MEAMIUMHCKON crryxKObI BC P® na Teppu- 
Topuu Mocks, MocxkoscKxoi, JlenmHrpagcKon, 
ApxaHrebcKon, PoctospckKoli o6macteli, WeyeHcKon 
Pecny6muxku u CenepHoli Ocetuu — Ananuu. 


Khrunichev Telecom Company 


The Khrunichev Telecom Company, a leading 
enterprise of the Khrunichev State Research 
and Production Space Center, was established 
in 1995 for the technical implementation of the 
President’s Administration programs in the field of 
telecommunications. 

At present, it is a leading communications operator 
at the Baikonur and Plesetsk cosmodromes providing a 
full range of telecommunications services at all phases 
of spacecraft preparation and launch. 

The key lines of Khrunichev Telecom’s operation are: 

* development, operation and upgrading of the 
Telecomsvyaz network of production/technological 
communications at the Baikonur and _ Plesetsk 
cosmodromes, and on the territory of the Khrunichev 
Center and its branches in the Moscow area; 

* establishment and operation of the Center of 
Flight Information Processing and Mapping; 

* development of satellite communications and 
broadcasting systems on the basis of Dialog-type small 
spacecraft. 

As the Khrunichev Center entered the international 
commercial launch market, particular importance was 
attached to the development of an up-to-date flexible 
and reliable data exchange network. Rigid timeframes 
for the fulfillment of contracts and the complexity of 
the projects set special requirements for the efficiency of 
exchange of production and technological information, 
and for the reliability and flexibility of technological 
data networks. 

SpecialistsofKhrunichev Telecomwithinashortperiod 
of time set up a digital corporate network of production 
and technological communications, Telecomsvyaz, on 
the territories of the Baikonur and Plesetsk cosmodromes, 
on the territory of the Khrunichev Center and its branches 
in the Moscow area, and in some structures of the 
Federal Space Agency and the Russian Space Forces. 
The network, which continues developing, provides 
real-time communications support for the development 
of spacecraft and rockets and the implementation of the 
Khrunichev Center’s launch programs. The network’s 
equipment meets the requirements of the most advanced 
customers and includes satellite, trunk and cellular 
communications systems, radio relay and optical lines, 
a network of digital telephone stations tied up within a 
unified numbering plan, and a system of video monitoring 
and image information return. 

The Center of Flight Information Processing and 
Mapping (CFIPM), set up by Khrunichev Telecom, is 
designed to gather and display full telemetric and other 
information concerning rocket launches. 

During the launches of Khrunichev-made LVs, 
CFIPM collects and documents information concerning 
the lifting of payloads into a final orbit and provides it to 
the Center, its units and other concerned users. 


The Center receives real-time telemetric and 
ballistic information from a ground telemetry complex, 
the Space Monitoring Center and other facilities 
monitoring space objects. 

The hardware and software complex of CFIPM 
enables full and visual near-real-time display of the basic 
phases and parameters of spacecraft launches at the 
Khrunichev Center, as well as transmission of processed 
flight information in a compressed form to a distant 
customer where it can be decompressed on displays. 

Another important and promising line of operations 
nationwide is the development ofa military telemedicine 
communications system for the medical service of the 
Russian Armed Forces. The system is designed for 
exchanging medical information between research 
centers, hospitals and control bodies of the medical 
service of the Armed Forces in the city of Moscow and on 
the territories of the Moscow, Leningrad, Arkhangelsk 
and Rostov regions, the Chechen Republic, and North 
Ossetia-Alania. 


lMPOXOPOB 
fOpvii Bnagumuposny 


Aupextop «XpyHu4es Tenekom» 


Yuri V. PROKHOROV 


Director of the Khrunichev Telecom 
Company 


Tee 
LleHTpanbHbiii oduc 

«XpyHnyes Tenekom» 

BPKHML um. M.B. XpyHvyesa B Mockse 
Head office of Khrunichev Telecom 

of the Khrunichev State Research 

and Production Space Center in Moscow 


JIMHUA CUCTeMbI ONTNKO-BOJIOKOHHOU CBA3SK 
«XpyHnues Tenekom» co cTapTosBon 
no3snuunen paketbi-HocuTensa «MporoH» 

Ha KOCMOgpome Baiikouyp 

Line of the Khrunichev Telecom system 

of fiber-optic communication with the Proton LV 
launch site on the Baikonur cosmodrome 


«XPYHUYEB TEAEKOM» 


SaanHve dunuana weHtpa > 
«XpyHnyes Tenekom» Ha Bavikonype 
Building of a Khrunichev Telecom 
branch at Baikonur 


Onepartoppbi weHTpa «XpyHuyes Tenekom» p> 
Ha Baiikonype 3a paboton 

Khrunichev Telecom operators 

at work at Baikonur 
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B nomeweuun Llentpa ynpaBneHus noneTom 
OCYLUCCTBIIACTCA KOHTPOJIb KU ynpaBneHuve noneTOoM 
KOCMN4YeCKOrO annapata ANUCTaHUMOHHOrO 
30HQAMNpoBaHna Semnn «Monutop-9» 

The Flight Control Center monitors and controls 

the flight of the Monitor-E Earth remote sensing satellite 


San KOHTpoNs NoneTHONM MNHhopmaynun 
weHTpa «XpyHuyes Tenekom» 

Ha kKocmMogpome Ineceuk 

Flight Information Control Room 

of Khrunichev Telecom 

on the Plesetsk cosmodrome 


CraHuus CnyTHUKOBONU CBA3u 
kocmuyeckoro annapata «Ka3caT», 
pa3BepHyTas LIEHTPOM 

«XpyHuyes Tenekom» 

The KazSat satellite communications station 
deployed by Khrunichev Telecom 


3ABOA MT u THN) 


> 3aBoll MeCJIMIIMHCKOM TEXHHKN 


Hi TOBAPOB HapoHOrO NoTped1eHHA 


@nHaHcosple TpyqHOcTH poccniickux MpezMpu- 
TUM OOOPOHHOM MpoMbIIeHHOocTU B 90-e ToABI 
TIPOMNIOTO CTOETHA, BLISBAHHBIe Mpex We BCeTO IKO- 
HOMMYeCcKON Hepa3sbepnxoi MU WpakTMyecKHM TIpe- 
KpallleHvem (bvHaHcupoBaHua TocyapcTBeHHOro 
OOOpOHHOrO 3aKa3a, BbIHYAWIM UX pyKOBOAUTeIeh 
MCKaTb [pyre MCTOUHNKU MocTymieHua (buHaHCo- 
BBIX CpeCTB. CpeqM BO3MOXHBIX HallpaBIeHHli KOH- 
BepCHMM XpyHUYeBIIbI BbIOpasIM MpOM3BOCTBO BbICO- 
KOTe€XHOJIOrMYHOTO MeEAMILMHCKOLO OOopyOBaHHA 
pa TOBapoB HapogHoro MoTpeOsenusa. Tak BO3SHUK 
elle OHH dbusuan TKHIIL — 3apoa MequiMHcKon 
TexHUKU (MT) u TOBapoB HaposHOro NoTpedseHuA 
(THI), kotopsiii Bosrmapiat IM. MutnucKui. 

TlocteneHHo onpeesMIocb OCHOBHOe HalipaByie- 
He efO MpOv3BONCTBa — OJHOMeCTHBIe OapoKaMepbI 
IIA JeveHusa MeTOaMU TunepOapwyecKoli OKcHTeHa- 
uuu (TBO), mu60 runo6apryeckon runoxcun (ITIBI). 


CrtaB pakTw4ecKH eMHCTBeHHBIM B cCTpaHe 
TIPOM3BONMTeIEM OJHOMECCTHBIX JICYeOHBIX Oapo- 
KOMIIeKcoB, 3aB0, MT u THI noctenenuuo Bpitec- 
HAeT C OTCEYCCTBCHHOFO MCAMUMHCKOrO PbIHKa 3a- 
pyOexHBIX MOcTaBIIMKOB, HMYeM He ycTylad UM B 
«KOCMH4eCKOM» Ka¥ecTBe MOCTaBJIAeMOM TposyK- 
IMM VM JaBad JydWIMe WeHOBbIe IpeqIoKeHuA. OTO 
XKe OTHOCHTCA UM K Apyrol MeqMIMHCKOM MpozyK- 
wuu — jeyveOHO-PyHKUMOHAIbHBIM TpexCeKIMOH- 
HbIM KpOBaTAM, PAY MeAMUMHCKUX MHOTOMyHK- 
LWMOHAJIbHBIX M3MepUTeJIbHBIX TIPHOOpoB. 

Cpeau ToBapoB HapoxHoro MoTpeOseHuA, BBI- 
TlyCKaeMBIX 3ABOJ0M, — BeJIOCHMeTbI, pasIM4HbIe 
arperaTbl JIA Ja4HUKOB Ui Jp. 

OTo HalipaBieHue TeatembHoctu TKHITL uM. 
M.B. XpyHvyeBa 1aeT BO3MOXHOCTh IIpeOCTaBUTb 
TOpody COTHU padounx MectT, peillad B Mockse, B 
TOM 4McJIe, MU MpoOsemMy 3aHATOCTH. 


B otgenenun runep6apnueckoni OKcureHalMn OAHOFO M3 LEHTpasibHbix rocnutanei Mocksbi 
Hyperbaric oxygen therapy unit in a central hospital of Moscow 
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Medical Equipment 
and Consumer Goods Plant 


The financial problems that Russian defense 
enterprises faced as a result of the economic helter- 
skelter and complete termination of state defense order 
funding in the 1990s made their chief executives look for 
other sources of revenues. Out of a number of conversion 
lines, the Khrunichev Center chose the production of 
medical equipment and some consumer goods. This 
is how one more branch of the Center was born — the 
Medical Equipment and Consumer Goods Plant. Gleb 
Mitinsky was appointed director of the plant. 

Ultimately, the plant focused on the production 
of single-seat decompression chambers used to 
treat patients through hyperbaric oxygen therapy or 
hypoxia. 

A sole home producer of monoplace therapy 
decompression chambers, the plant gradually ousted 
foreign suppliers from the Russian medical equipment 
market, as it provided high-quality products and 
offered them at lower prices. The same is also true 
of other types of medical equipment: medical and 
functional three-section beds and a number of multi- 
purpose medical measuring instruments. 

The plant also produces consumer goods, among 
them bicycles, motor units for farmers, and so on. 

This type of activities enables the Khrunichev 
Center to provide hundreds of jobs for Muscovites, 


MUTHHCKU 
Fne6 Mapkosuy 


Alupextop 3asogza 
M@AMLMHCKOU TeXHUKU 
VY TOBapoB HaposHOrO 
noTpe6neHua 

(1996 — no H/B) 


Gleb M. MITINSKY 


Director of the Medical 
Equipment and Consumer 
Goods Plant (since 1996) 


WJ 81tit 
Cit 


NaunveuT OAHOrO U3 MOCKOBCKKx rocnuTanen nepeyA npoBegeHuem Jleye6ubIii OMHOMEcTHbIN runeprunoGapnuecknii Gapokomnnekc ABONHOrO 
neveGHoro CeaHca MeTOAOM runepGapnyeckon oKcureHauMn geivicteua BJIKC-307-Xpynuues B oTAZeNeHuNN runepGOapuyeckon OKcureHauMNn 
Cc UCNONb3OBaHVeM OAHOMECTHON TepaneBTnyeckon Gapokamepbi OAHONU U3 KNMHUK Mockesbi 

npovssoyctBa FKHML um. M.B. XpyHuyesa The BLKS-307-Khrunichev monoplace double-action hyperbaric system in a HBO 

A patient of a Moscow central hospital prior to a hyperbaric oxygenation (HBO) treatment unit of a Moscow hospital 


treatment procedure in a Khrunichev-made monoplace decompression chamber 


KpoBatTb @yHKWMOHaNbHad TPexCeKLIMOHHaS ANA 
OcHaleHnua NeweOHO-npodunakTuyeckux 
yupexgennii KDb3-9MN4-01-«3MT-XpyHuyes» 
The KF3-EMPD-01-ZMT-Khrunichev functional 
three-section bed for medical and preventive 
treatment facilities 


KomnsiekT CneunasnbHOn U3MepuTeNbHON ME AULWHCKON annapatypbi 
npovssonctBa FKHML um. M.B. XpyHvuyesa 

A set of special measuring medical instruments manufactured 

by the Khrunichev Center 


PaspeTBIeHHad COlMalbHad WHdpacTpykKtTypa 
TKHITL cayxut npupneyennio, BOCIMTaHHt0 U Co- 
xpaHeHM10 KazipoB. OHa MO3BOAeT OCYINeCCTBIIATE: 

* BOCIIMTaHve fleTeli B eTCKMX JOLIKOJbHBIX 
yupexeHuax; 

* WeTCKMM, CeMeHMHBIM VU KyJIbTyPHO-O30pOBH- 
TeCJIBHbIM OTIbIX; 

* MeIMIIMHCKOe WM COolMalbHoe obecneyeHne 
COTPYIHMKOB TIpeswMpuaTus. 

B ofMHHalaTH XOpolio O6opyHOBaHHBIX eTCKMX 
TOWKOIbHBIX YAPeXTCHMAX BOCIIMTbIBAIOTCA OKOJIO 
800 neteli. Bonee 3 ThIc. HeTeHt paOoTHHKOB Kocmu- 
YeCKOFO LeHTpa MpOBOLAT CBOM OTIbIX B JHU JIETHHX 
3MMHMX KaHWKyJI B IBYX O31OPOBUTeIbHbIX Jlarepax 
Tlogmockospa: «<O3epbr>, «3eeHad ropKa». 

OTIBIX [Ist pAOOTHMKOB MIpesMpUATHA WU Ux Ce- 
Mel opraHu3yeTca Ha 6a3e ByX MaHCHOHAaTOB 
TKHIL: naHcnuonata c meyeHveM «3apsa» B CTy- 
TMMHCKOM paiioHe Mockosckoi oOmacTu Ha 252 
MecTa M MaHcvonata «IInaHeta» Br EsnaTopua Ha 
256 Mect. IlaHcuoHaTbI MpescTaBIAOT COCO COB- 


O3q0poBnTenbHbiii Narepb «O3eppbi» 
Ozyory health-improving camp 


EMbILWEB Avatonui Bacunbesny 
Samectutenb reHepanbHoro ANpeKTopa 

no COLIMaNbHO-6bITOBbIM BOnNpocam [KHNL 
um. M.B. XpyHuyesa (1994-2002) 

Anatoly V. YEMYSHEV 


Deputy Director General of the Khrunichev Center 
for Social Matters (1994-2002) 


The Khrunichey State Research and Production 
Space Center has a ramified social infrastructure, 
which helps attract, educate and retain personnel. The 
infrastructure includes: 

* preschool institutions; 

* cultural and health-improving facilities for the 
personnel, their families and children; 

* medical facilities and social security services for 
the personnel. 

The Khrunichev Center’s 11 preschool well- 
equipped institutions provide day care for about 800 
children. More than 3,000 children of the Center’s 
employees spend their summer and winter vacations in 
two health-improving camps near Moscow — Ozyory 
and Zelyonaya Gorka. 

The Center has two holiday hotels for its employees 
and their families —Zarya in the Stupino district, near 
Moscow, for 252 vacationers, where they are offered 
medical treatment, and Planeta in the city of Yevpatoria 
for 256 vacationers. The holiday hotels are modern 
buildings providing wonderful living conditions in single 
and double rooms and high-quality services. 

The Khrunichev Center’s Kosmos Public Catering 
Center has a network of workshop cafeterias and 
refreshment rooms. Kosmos has won several contests 
among Moscow’s public catering enterprises. Its director, 
T.V. Shashurina, has been heading it for 16 years. 

Several generations of the Khrunichev Center’s 
employees and residents of the nearby Fili district have 
been brought up on good traditions of one of Moscow’s 
oldest cultural centers — the Gorbunov Recreational 
Center. The center — an architectural monument built 
by Yakov Kornfeld in the 1930s — is a unique complex 
comprising a theater, a club and sports grounds. 

Besides, the Khrunichev Center has the following 
sports facilities: 

* the Physical Culture and Sports Center comprising 
a rugby pitch with stands seating 5,000; seven gyms; 
outdoor tennis courts; multipurpose sports grounds; 
and an ice-hockey pitch; 

* indoor sports grounds, including four tennis 
hard courts, two squash courts, a tennis training room, 
a weight room, aerobics and body-shaping rooms, a 
sauna, and a medical rehabilitation center; 

* the Konstruktor sports complex; 

* the Fili Aquatic Center with pools for children 
and adults, offering aquatic aerobics classes, a sauna, a 
tanning salon, and a weight room. 

The Khrunichev Center offers its personnel reduced 
kindergarten and holiday hotel charges. Retirees remain 
entitled to medical care. 

To facilitate cooperation with foreign companies 
and Russian business partners in the space sphere, 
the Khrunichev Center has built an 84-room business 
hotel, Proton. It is a modern building with all modern 


conveniences, arestaurant, bars, anda 50-seat conference 
room with videoconferencing and _ simultaneous 
translation equipment for holding negotiations, 
discussions and conferences. Since the hotel was put into 
operation, it has been headed by S.V. Kurdadze. 

In 1999, the Khrunichey Center modernized its 
Polyclinic #7, making it capable of serving 1,250 patients 
a day and improving the quality of its services. The Center 
purchased state-of-the-art Russian and foreign-made 
equipment for the polyclinic and computerized its data 
processing system. Under agreements with medical 
organizations, planned hospitalization is provided to the 
Center’s personnel free of charge at the Center’s expense. 

The Center supplies its retired veterans with free 
pharmaceuticals. 

Throughout its history the Khrunichev Center has 
paid special attention to the improvement of housing 
conditions for its employees. Over the last 15 years 
alone, the enterprise has pulled down ramshackle old 
houses with a total living area of 38,000 square meters 
and built instead new buildings with a total of 2,516 
apartments with the living area totaling 132,000 square 
meters. The Khrunichev Center also participates in 
investment contracts for rebuilding residential areas in 
adjacent Moscow districts. 


NauHcunonat «MnaHeta» 
Planeta Hotel 


PeMeHHEIe 31aHMA C IpeKpacHbIMM yCJIOBUAMM IIpo- 
2KMBaHMA, BBICOKMM YpOBHeM OOCJIy2KMUBaHHA VM Cep- 
Buca, KOM@optaGebHbIMM ByXMeCTHbIMM 
OJHOMeCTHBIMM HOMepaMi. 

OotilecTBeHHoe TMTaHve JI paOOTHMKOB IIpes- 
lipwarua oOecneunBaeT KomMOuHatT TMTaHua «Koc- 
MOC» C esi CeTbIO IIEXOBbIX CTOJIOBbIX MU GydbeTos. 
Komouuat «Kocmoc» — HeowqHOKpaTHbiit MOOeANTeIIb 
CMOTPOB-KOHKyPpCoB cpeM ipeqMpuATuu OOWIecTBeEH- 


Horo mmutanua Mockspl. JIupextop «Kocmoca» — 
T.B. Watrypuua — po3sriapiaeT KoMOnHaT yxe 16 Jet. 

He ofHO TOKOIeHve padoTHuKOB Kocmuuec- 
KOTO IleHTpa UM XxXUTeNelt MUKpopaliona Mus Boc- 
TMIMTAIOCb Ha JOOPHIX TpaqWWMAx OLHOTO U3 CcTapei- 
INMX KYJIbTYpHbIX WeHTpop Mocxkspr — J{Bopua 
KyjbTypbI uMeHu C.II. Top6yHosa. Bopell Kystb- 
TYpbI — MaMATHMK apXUTeKTypbI, MOCTpOeHHBIi M0 
mmpoexty A. KopHdenpaa B 30-e rogbl, mpeqcTaBiaer 
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LWALUYPUHA Tamapa BnagumuposHa 


Aupextop komO6unata nutaHua «Kocmoc» 
(1993 — 2006) 


Tamara V. SHASHURINA 


Director of the Kosmos Public Catering Center 
(1993-2006) 


KomOunat nutanua «Kocmoc» 
Kosmos Public Catering Center 


L, KysibTypbI um. C.M. Fop6yHoBa 
rbunov Recreational Center 
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coOol yYHUKasIbHbIM KOMIMJI€KC, COCTOAILMM U3 TeaT- 
PaJIbHOTO, KITYOHOYO UM CIIOPTUBHOTO KOpriycos. 

Llenam o3f0popmeHua uM (bu3M4ecKorO coBep- 
IN€HCTBOBaHHA CiIyKAaT CIOPTMBHbIe COOpyxKeHuA 
Kocmuueckoro leHTpa: 

¢ Llentp u3v4eckoli KyJIbTypbI U CiOpTa C LeHT- 
PaJIbHbIM CIOPTHBHbIM APOM — TOJeM JIA perou u 
TpHOyHaMu Ha 5 TbIC. MeCT, CEMbIO pa3/JIMYHbIMU TO 
TWIOWAIM CHOPTHBHbIMU 3ajIaMU, OTKPbITbIMM TeH- 
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HMCHBIMUM KOpTaMu, YHUBepCaJIbHbIMU CIOpTMBHbIMU 
TM1OWawKaMU, XOKKeMHOK KOpoOOKoN. 

* KpbiTble CNOpTHBHble WIOWatKM, BKIIOUAaIO- 
mwe: 4 TeHHMCHBIX KOpTa c MoKpbiTuemM «Hard», 
2 KopTa [JIA CKBOIIAa, TPeEHMPOBOUHbIM TeHHMCHIM 
TpeHAXepHbIM 3aJIbl, 3aJ1 A9POOUKU MU WeliMMHTa, ca- 
YHY, M€MMUMHCKMM BOCCTaHOBUTeJIbHbIM WeHTp. 

* CnopTKomimuieKc «KOHCTpyKTOp». 

+ J[Bopell BoqHOro cnopta «Our», “Meron 
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OoIbIIyIO M WeTCKyl0 BaHHBI, re MpOBosATcA ce- 
aHCbI aKBaapOONKH, CayHy, COMApMU, TpeHaxep- 
HbIM 3a. 

Kocmuyeckuli WeHTp MpezoctaBiaeT paOoTHH- 
KaM IIpe{IIpWATHA JIbTOTHbIe MyTeBKM B eTCKue 
cajIbl, arepa OTAbIxa, MaHCMOHATHI U caHaTopuu. 
JIna HepaGotariolux MeHCMOHepoB coxpaHsaeTca 
MeMIIMHCKoe OOcIIyYKMBaHHe. 

Bu3Hec-oTemb «IIpoToH» mpecTaBiaeT cobon 
COBPeMeHHbIM TOCTHHMYHBIM KOMIIeKc Ha 84 HoO- 
Mepa CO BCeMM yOOcTBaMM, C pecTopaHoM Hu 6a- 
pamu. MUmetomniica KoHdepeHu-3a Ha 50 YeOBeK 
MOXeT MCIOMb3OBATLCA WIA MpOBeeHUA Mepero- 
BOpoB, Zuckyccuit uw KoHdepeHuMiu. OOopyzoBa- 
HMe IJIdt BueoKOHdepeHuMi WU cMHxporepeBorza 
cos3flaeT yqoOcTBa B paboTe. C MOMeHTAa BBOJa B 9KC- 
Turyataiuio <I IpoTou» BosrapiaetT C.B. Kypnanse. 

CrpoutembcTBo Ou3Hec-oTema «IIpoToH» 
co3faio HeoOxoqMUMbIe yCOBMA IIa paOoTEI c 
TiIpeqcTaBUTeAMH WMHO*UpM MU oTeyYeCTBeHHbIMU 
Ou3HeCc-lapTHepaM M0 MexK{yHapowHbIM KOHTpak- 
TaM B OOacTH KOCMM4eCKOM JexaTeJIbBHOCTH. 

IIpopeqenHHaat B 1999 rogy pekoHcTpyKuMa 
npuHamiexamen FKHITILW nommkimunxku Neo 7 
TIO3BONMIa YBEIMIUTh KOJIMYeCTBO MOcelleHui B 
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cmeny 0 1250 w 3HayNTeIbHO YIIYUIMNTb KaYeCTBO 
oOcryxKMBaHuaA MalMentos. Jia nomMKIMHUKU 
TIpwoOpeteHo Jyuiee OTeYeCTBeHHOe MU 3apyOex- 
Hoe OG0pyfoBaHVe, KOMIIbIOTepPH3MPOBaHbI OOpa- 
OoTKa M xpaHeHve TaHHbrx. [InaHopas rociutamn- 
3allua 10 OropopamM c  MeJMIMHCKMMU 
OpraHv3allMaMn Ja paOoTHuKos IKHITL mpoxo- 
TUT OeciaTHO 3a CUeT CpeACTB MpewMpuaTus. 

Begetca paOota m0 oOecmeyeHuIo OecriaT- 
HBIMM JIBTOTHBIMM JIeKapcTBaMu HepadoTaroliMx 
BeTepaHos Llentpa. 

Kocmnyeckuit WeHTp Ha MpoTsxKeHUN BCel 
UCTOPUU MpeANpuATUA yea OoNbUIOe BHU- 
MaHWe CTPOUTEIBCTBY KUIbA LIA CBOMX paboT- 
HUKOB. ToubKO 3a MocmeqHue 15 met, ocymecT- 
BUB cHOoc 38 TIC. KB. M BeTXHX CTpoeHni, 
TIpeaipvatue BBeO B CTpOM MOMa-HOBO- 
cTpouku Ha 2516 KBapTup oben miomaqb10 
132 Tec. KB. M. TKHIIL yuactsyet takxe B MH- 
BeCTMI[MOHHBIX KOHTpakTaxX PeKOHCTpyKIMU 
2KWIbIX KBapTamoB MockBbI B OM31exKAaAWIMX K 
TIKHIL paitonax. 
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Hospie 40Ma Ans CoTpyguHnkos [KHL > 
um. M.B. XpyHnyesBa B Punesckoi noime 
MockBbI-peku uv Ha ynuue Oneko AyHanua 

New dwelling houses built for Knrunichev Center ' 
employees on the Moskva River bank f | 
and in Oleko Dundich Street ee Fh gy 
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KAAPOBASI] CAYDKBA 


PERSONNEL SERVICE 


Personnel service 


The Russian government has always set exceptionally 
difficult tasks to the Khrunichev State Research and 
Production Space Center. It was required to develop, 
within a short period of time, cutting-edge aircraft or 
spacecraft, many of which had no analogs in Russia 
and abroad, and then build this equipment as quickly. 
Tasks like that would have been impracticable without 
efficient and talented executives and without highly- 
qualified personnel. 

Over the last 10 years, the Khrunichev State 
Research and Production Space Center has built an 
efficient educational system for producing specialists 
with a higher education for itself. The system comprises 
factory training for high-school students and senior 
students of the Moscow Technical School for Space 
Engineering; purpose-oriented training of students 
of three institutions of higher education (the Moscow 
State Aviation Technological University, the Moscow 
Aviation Institute, and the Moscow Bauman State 
Technical University); post-graduate training, and 
refresher training for young specialists. This system 
enables the Khrunichev Center to prepare highly 
qualified specialists with a higher education, adapted 
to work at the Center, and to meet its requirements for 
such specialists. 

The bulk of the organizational work required for 
the fulfillment of the tasks set to the personnel training 
system is borne by the Center’s Technical Training 
Department. At present, the department’s training 
facilities include 19 classrooms seating 610 students 
for theoretical training of workers and engineers, a 
production sector for on-the-job training, and individual 
working places equipped for industrial training. 

The training facilities at the Khrunichev State 
Research and Production Space Center also include 
simulators, engineering test beds, acting models, 
mockups, full-scale models, technical teaching aids, 
computers, educational television, video equipment, 
training and visual aids, posters, standard technical 
documentation, and other teaching implements required 
for training. 

An average of 8,000 people undergo training or 
retraining at the Khrunichev Center every year, which 
helps maintain skills of its personnel at a level required 
for the fulfillment of the tasks set to it. 


TocyfapcTBeHHaa 3K3aMeHaL|MOHHaA KOMUCCHA 
Bo rnaBe c E.M. KapayeHKoBbiom (cnpaBa) 

Cc NepBbIMU BbINyCKHNKaMU Kadewppbi 
«CnyTHUKH VM pasroHHbie OnoKn» 

genctTeyrowero B FKHML, dunuana MATU 

State Examining Commission headed 

by Ye.M. Karachenkov (right) with the first graduates 
of the Satellites and Upper Stages sub-faculty 

of a Khrunichev Center-based branch of the Moscow 
State Aviation Technological University 


> Kanposas cayx0a 


3aa4q, KOTOpbIe CTaBMJIMCb B pa3Hoe BpeMsl Tocy- 
TapCTBOM Tepes, KOJVIEKTHBOM TIpeqipuaTua, Bcerma 
OTIMYAIMCh MCKIOYMTeIbHOM cioxKHOcTHIO. HyxHo 
ObUIO B KpaTualitiiMe CpOKM pa3pabaTbIBaTb HOBeMIIMe 
oOpa3i[bI aBHalIMOHHOM VM pakeTHOM TeXHUKU, YacTo He 
VMeBIIIMe aHasIOroB B Hallleii cTpaHe 11 3a pyOexKoM, HB 
He M€Hee KOPOTKOe BpeMa HX Mpou3sBonMTb. bes nozro- 
TOBJICHHOTO KOJWIEKTHBa TPaMOTHBIX M CIOCOOHBIX py- 
KOBOIMTeseH, KBaIM@UUMpoBaHHBIx padounx VM crie- 
IMaJIMCTOB TakWe 3afa4 OUI ObI He BEITIOJIHMMBI. 

3a mocneqHue 10 net B FKHIIL cchopmuposa- 
Jlacb VW ycreliHO (byHKIMOHUpyeT CUcTeMa IeseBol 
TIOMTOTOBKM CIel{MasIMCTOB C BBICIIIMM OOpa30BaHieM 
Tis Kocmuyeckoro WeHTpa. Ona BKIIOUAaeT B CeOa 3a- 
BOJCKYIO TIOMTOTOBKY y4alllMxca cTaplmMx KIaccoB 
Oa30BbIxX OOMeCOOpa3z0BaTeIBHBIX WIKOJI MW CTYICHTOB 
cTaptimx Kypcop MockoscKoro TexHMKyMa KOCMI- 
YeCKOTO MallIMHOCTpoeHHa, LeeByIO MOATOTOBKy 
CTYIC€HTOB B Tpex BY3ax (MATU, MAV u MITY) u 
TIOCJICBY3OBCKY!O MIOMTOTOBKY WM MOBBbIMeHMe KBasI- 
(bukallMu MOJIOZbIX COTpyqHuKoB. YKa3aHHas cic- 
TeMa JlaeT BOSMOXHOCTb MpeAMpuATMIO OcyllecT- 
BIATb MORTOTOBKY BbICOKOKBaIMUIMpOBAaHHbIX 
CIIeI[MaJIMCTOB C BbICIIMM OOpa30BaHHeM, aaliTupo- 
BaHHBIX K yCJIOBHAM padoTpl B TKHIIL, crporo B co- 
OTBETCTBHH C KasIpOBbIM 3aKa30M MpesIpuaATus. 

OcHoBHas OpraHu3aTopcKasd pa6ota T10 BBITIOHe- 
HMIO 3aa4, CTOMIMMX Tepe CucTeMol MosxToTOBKM 
KagIpOB, JIOXKUTCA Ha OTe] TeXHW4ecKoro ObydeHHA. 
Ha cerogHa 9TOT OTe pactiomaraeT yaeOHOM MaTepi- 
aIbHOM 6a30i1, uMerollel 19 yaeOHBIx KIaccoB Ml KaOu- 
HeTOB Ha 610 mectT Ia TeopeTMYecKoro OOy4eHUA pa- 
Oounx u UTP, yaacTKn WyIs CTaXKUPOBKH OOydaIOlMxcsA 
TIO OTpaOorTKe HM 3aKperWIeHMIo MpocbeccHoOHasIbHBIX Ha- 
BBIKOB UM OTIeJIbHbIe paOouve MecTa, OCHAII[eHHEIe 000- 
PyHOBaHveM, MIpuicrioco6sleHuaMu, MHCTpyMeHTOM, He- 
OOXOTMMBIMM JI TIPOU3BOACTBEHHOTO ObyyeHUA. 

YuyeOHo-MatTepvasbHas 6a3a TKHIIL ocnatiena 
TpeHaxkepaMM, TeXHMYeCKMMM CTeHaMM, elicTBy1o- 


KAPAYEHKOB Esrennii Muxaiinosny 


SamectuTenb Aupektopa 3uXa no kagpam 
(1985-1994), 3amectTuTenb reHepanbHoro 
Aupektopa no Kagpam [KHML 

um. M.B. XpyHuyesa (1994 — no H/B) 


Yevgeny M. KARACHENKOV 


Deputy Director of the Khrunichev Plant for 
Personnel (1985-1994), Deputy Director General 
of the Khrunichev State Research and Production 
Space Center for Personnel (since 1994) 


INJMMM MOJ[eJIMMU, MaKeTaMH, HaTYPHBIMM OOpa3ilaMH, 
TeXHMYeCKMMM cpeycTBaMu OOyYeHMA, KOMITbIOTep- 
HOM TeXHUKOM, yYeOHBIM TesIeBuyeHMeM, BUeCOTeXHM- 
KOM, yYeOHBIMM VM HaryiayHbIMu TOCOOMAMM, TIaKa- 
TaMM, HOPMaTMBHO-TexXHWYeCcKOM JOKYMeHTallMen U 
TIPOUMM MHBeHTapeM, HeOOXxOJMMBIM JUIA MpoBeyqeHua 
3aHaTuM. ExerogHo B PKHITL B pamMxkax nogroToBKu, 
TIepeMONTOTOBKM UM MOBbINeHHA KBaIMpUKalMu Tpo- 
XOZAT OOy4eHHe B CpeqHeM 8 THICHY YeOBeK, YTO T103- 
BOUIAeT Ha MpOTsKeHHM MHOTMX JleT MOMLepxXUBaTb 
HeOOXOJMMBIM KBaIM@UKAalMOHHbIM YPOBeCHb pador- 
HMKOB MpesMpuATua, OOeciedMBaIOlIMi BEITIOHeEHHe 
3aqa4, cTostux nepex Lentpom. 


